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14 A  Abstract 

"T^This  Algorithmic  Specification  establishes  the  design  criteria  for  foe 
automation  software  functions  to  be  included  in  the  initial  software  p 
the  Advanced  Automation  System  ( AA3 ) .  The  need  for  each  function  is  d 
within  the  context  of  the  existing  National  Airspace  System  'NAS).  A 
definition  of  each  function  is  provided  with  descriptions  on  increasin' 
detailed  levels.  The  final,  most  detailed  description  of  each  furicti  - 
the  data  flows  and  transformations  taking  place  within  each  function. 

This  document  consists  of  five  volumes.  Volume  5,  Data  Specification, 
the  definitions  of  important  data  constructs  used  across  all  the 
algorithmic  specifications.  The  uata  are  accumulated  in  a  modified  : 
data  base. 


The  other  four  volumes  of  this  specif  ication  provide  -iesj.gn  ct  iteria  f 
following: 

o  Volume  1 ,  Trajectory  Estimation 
o  Volume  2,  Airspace  Probe 
o  Volume  3.  Flight  Plan  Con'll-':  droL--- 
o  Volume  A,  Sector  work lead  Probe 
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INTRODUCTION 


1«1  Purpose 

This  volume  supports  the  AERA  1.01  algorithmic  specifications 
in  Volumes  1-4  of  this  report.  The  Data  Specification  docu¬ 
ments  all  common  data  used  by  the  Trajectory  Estimation, 
Airspace  Probe,  Sector  Workload  Probe  and  Plight  Plan  Conflict 
Probe  Specifications.  Data  names  referenced  in  these  documents 
are  described  in  detail,  and  the  relationships  among  the  data 
are  specified.  This  document  is  not  intended  to  be  a  complete 
description  of  all  data  required  by  an  Advanced  Automation  Sys¬ 
tem  (AAS).  Local  data  used  in  deriving  the  results  of  these 
functions  are  not  Included;  only  data  which  are  shared  between 
algorithmic  functions  are  included. 

It  is  intended  that  the  Data  Specification  be  general  enough  to 
be  applicable  to  any  software  implementation  and  flexible 
enough  to  be  easily  expanded  as  further  algorithmic  specifica¬ 
tions  are  developed .  The  data  are  organized  in  a  natural, 
intuitive  manner,  aggregated  into  functionally  related  catego¬ 
ries,  and  presented  in  an  application-independent  manner.  The 
data  are  discussed  in  the  context  of  existing  National  Airspace 
System  (NAS)  En  Route  Automation  terminology  where  possible. 
In  cases  where  existing  terminology  is  insufficient  for  identi¬ 
fying  data,  new  terminology  is  introduced  rather  than 
attempting  to  extend  or  redefine  NAS  terminology. 

This  document  is  not  Intended  to  be  a  design  for  the  data  base 
in  the  AAS,  since  the  development  of  that  design  is  the  respon¬ 
sibility  of  the  AAS  contractor. 

1.2  Organization  of  Document 

A  relational  data  model  is  used  In  this  specification  to  des¬ 
cribe  the  AERA  1.01  data.  An  overview  of  this  model  and  the 
rationale  behind  its  selection  are  contained  in  Section  2. 
Section  3  presents  the  AERA  data  model  organized  into  four 
functional  categories:  Environmental  Data,  Real-Time  Data, 
Planning  Data,  and  System  Parameters.  The  data  are  defined  and 
the  relations  among  the  data  are  specified.  Appendix  A  con¬ 
tains  a  brief  description  of  normalization  procedures  for  a 
relational  model.  Appendix  B  contains  an  alphabetical  list  of 
the  data  elements  in  each  table.  Appendix  C  contains  a  cross 
reference  between  data  elements  and  tables.  Appendix  D  con¬ 
tains  an  index  of  table  types*  Appendix  E  lists  references. 


This  data  aodel  is  based  on  the  practical  needs  of  the  first 
AERA  1.01  functional  specifications,  and  does  not  strictly 
reflect  all  the  design  goals  of  a  relational  model  described  in 
Section  2.  The  data  aodel  will  be  refined  during  further 
development  stages  of  the  AERA  Specifications. 
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2.1  Goals  of  the  Data  Model 


The  following  guidelines  were  used  when  choosing  a  method  to 
represent  the  AERA  1.01  data: 

e  The  model  must  describe  the  data  used  In  the  four  func¬ 
tions  included  in  AERA  1.01. 

e  The  data  must  be  presented  in  a  simple,  logical  and 
intuitive  manner. 

e  References  must  not  be  made  (or  implied)  to  storage, 
implementation,  or  design  techniques. 

e  The  data  descriptions  must  aid  the  algorithmic  develop¬ 
ment  of  the  AERA  1.01  functions. 

To  meet  these  guidelines,  a  relational  data  model  was  chosen. 

2.2  The  Relational  Model 

A  relational  data  model  describes  data  in  terms  of  relation¬ 
ships  among  the  data  and  uses  no  devices  or  structures  for 
definition.  To  illustrate  what  this  means,  it  is  useful  to 
show  other  types  of  models  which  do  rely  on  underlying  struc¬ 
ture  (such  as  a  hierarchy  or  a  network)  to  define  data. 
Consider  a  simple  model: 

STATE  occurs  50  times; 

COUNTY  (descendant  of  STATE)  occurs  100  times; 

CITY  (descendant  of  COUNTY)  occurs  300  times; 

When  this  model  is  represented  in  a  hierarchical  form,  it 
appears  as  in  Figure  2-1.  To  determine  the  value  of  CITY,  it 
is  first  necessary  to  know  which  occurrence  of  COUNTY  has  been 
selected;  in  order  to  know  this,  the  selected  STATE  must  be 
known.  The  value  of  any  item  depends  as  much  on  the  item's 
location  in  the  hierarchy  as  on  its  definition.  In  fact,  the 
location  of  an  item  is  part  of  its  definition. 

A  network,  or  plex  model,  permits  more  than  one  parent  for  any 
child,  so  that  many-to-many  relationships  are  easily  repre¬ 
sented.  The  disadvantage  of  this  method  is  that  pointers  and 
chains  are  Inherently  a  part  of  the  model  (see  Figure  2-2). 


VS-SS 


FIGURE  2-1 

THE  STATES  MODEL  IN  HIERARCHICAL  FORM 


FIGURE  2-2 

IE  STATES  MODEL  IN  NETWORK  (PLEX)  FORM 


The  sane  data  presented  in  a  relational  model  is  a  two- 
dimensional  table  which  contains  all  meaningful  combinations  of 
STATE,  COUNTY  and  CITY: 


T 

! 

STATE 

1  COUNTY 

1  CITY 

-+ 

1 

1 

Florida 

1  Volusia 

t  Daytona  Beach 

1 

1 

Virginia 

I  Fairfax 

I  Vienna 

1 

1 

Illinois 

I  Cook 

1  Chicago 

1 

1 

+- 

Florida 

I  Volusia 

1  Smithvllle 

1 

-+ 

-» - y- 

I  Pennsylvania  I  Allegheny  I  Pittsburgh  | 

H - + 

I  Pennsylvania  |  Cook  I  Smithvllle  I 

H - 1" 

This  relation  is  represented  by  a  named  "table, "  perhapB  the 
STATES  table,  which  is  simply  depicted: 


+ - - - . . .  ... . .  . . , . . . - . t 

I  STATE  |  COUNTY  I  CITY  I 

+ - h 


This  notation  removes  references  (real  or  implied)  to  struc¬ 
tures  and  pointers.  It  is  a  convenient  way  to  think  of  the 
data,  and  it  does  not  Influence  data  base  design  or  implementa¬ 
tion  methods. 

2.3  Normalization,  Key  to  the  Relational  Model 

Normalization  is  a  step-by-step  process  to  reduce  complex  data 
relationships  to  two-dimensional  tabular  forms  characteristic 
of  a  relational  model. 

Normalization  principles  have  been  formalized  into  five  rules. 
Each  rule  reduces  a  data  relation  to  a  normalized  form.  First 
normal  form  is  the  lowest  level  of  normalization,  fifth  is  the 
highest.  Any  relation  in  fifth  normal  form  is  also  in  first, 
second,  third  and  fourth  normal  forms. 


The  normalized  model  has  the  advantages  that  redundancy  of  data 
is  reduced  by  grouping  related  data  elements,  and  the  resulting 
structures  are  simple,  easy  to  understand.  Appendix  A  gives  a 
brief  description  of  the  normalisation  rules. 

2.4  Methods 

The  data  in  Section  3  were  defined  as  follows: 

e  The  AERA  testbed  data  base  was  examined  for  tables 
which  contain  data  describing  the  four  function'’  to  be 
included  in  AERA  1.01.  Items  depending  on  a  p^  irular 
testbed  Implementation  were  deleted  or  modifier 

e  The  tables  were  condensed  to  contain  only  glo  '  data; 
data  local  to  a  particular  task  or  function  r*»  not 
Included  in  the  model.  Data  shared  between  v  v  unc¬ 
tions,  however,  were  Included. 

e  Descriptions  of  data  not  Included  in  the  current  AERA 
data  base  were  taken  from  the  AERA  1.01  specifica¬ 
tions.  Deletions  and  changes  were  also  made. 

e  The  information  was  reduced  to  normalized  form  using 
normalization  rules  1  through  3  (Appendix  A).  Since 
the  model  is  a  practical  representation  of  the  AERA 
1.01  algorithmic  specifications,  normal  rules  4  and  5 
were  not  always  enforced  because  of  the  rigid  require¬ 
ments  they  sometimes  placed  on  algorithm  design. 


2.5  Terminology  and  Use 


Certain  terms  used  often  in  this  paper  have  precise  definitions: 


e  FIELD 


The  smallest  unit  of  data  in  a  table  is  a  field.  (Also 
called  a  data  item.)  (See  Figure  2-3) 

e  RECORD 

A  group  of  related  fields  of  information  treated  as  a 
unit.  (See  Figure  2-3) 


•  TABLE 


A  named  aggregate  of  records,  all  of  which  have  the 
same  field  types.  Tables  contain  all  the  records  for  a 
defined  relation.  (See  Figure  2-3) 

•  KEY 

One  or  more  fields  which  uniquely  identify  a  record  in 
a  table.  Key  fields  can  not  be  null. 

•  PARAMETER 

A  data  item  which  has  a  constant  value,  and  is  identi¬ 
fiable  by  its  name  alone. 

•  NORMALIZED  FORM 

A  data  description  which  has  been  reduced  to  a  simpler 
representation  by  use  of  normalization  rales. 

•  FIELD  TYPE 

A  field  type  is  the  name  given  to  a  column  of  a  table. 
A  field  type  may  have  a  modifier  (such  as  min_  or  max_) 
which  helps  to  distinguish  fields  of  the  same  type 
(such  as  mln__altitude ,  max_altitude,  min_speed,  max_ 
speed,  etc.). 

Capitalized  names  denote  a  field  that  is  part  of  the  key,  so 
that  the  table  to  describe  the  route  of  an  aircraft  looks  as 
follows: 

+ - - - h 

I  FL_ID  I  ALONG_ROUTE_DI STANCE  I  x  |  y  | 

+ - - 

Each  table  described  in  Section  3  refers  to  a  collective  set  of 
data.  To  refer  to  the  whole  set,  the  table  name  is  used.  To 
refer  to  one  field,  the  fully  qualified  name  is  used,  which  is 
the  table  name  and  the  field  type  separated  with  a  period.  For 
Instance,  when  working  with  the  current  position  of  an  aircraft 
one  would  refer  to  the  "AIRCRAFT_TRACKED_POSITION"  table,  and 
"AIRCRAFT_TRACKED_POSIT ION . x"  would  refer  to  all  the  x  fields 
of  the  table  (a  column). 


Although  a  key  uniquely  Identified  a  single  record,  groups  of 
records  may  be  located  on  other  criteria.  For  instance,  in  the 
above  table,  FL_ID  will  uniquely  identify  a  single  record  in 
the  table.  In  algorithms  referencing  this  table,  however,  the 
key  does  not  have  to  be  used  to  locate  a  record.  All  of  the 
following  are  legitimate  requests: 

•  “find  all  unique  routes" 

•  "find  all  routes  where  z  ■  a  and  y  *  b" 

•  "find  all  routes  where  along_route_distance  “  100" 

The  key  Is  generally  only  of  importance  when  defining  tables 
and  putting  them  into  normalized  form.  The  key  must  uniquely 
identify  a  record:  entries  with  duplicate  keys  are  not  permit¬ 
ted.  Neither  are  null  values  permitted  in  key  fields. 

2.6  Naming  Conventions 

Fields  have  identifiable  types  which  are  cross-referenced  in 
Appendix  C  to  the  tables  in  which  they  occur.  Examples  of 
field  types  are  "altitude,"  "distance,"  "name,"  and  "id." 
Wherever  one  of  these  field  types  occurs,  the  last  word  of  the 
field  name  is  always  the  type.  Modifiers  (such  as  "min"  and 
"max,"  "beg"  and  "end")  are  given  to  further  describe  the  field. 

When  referenced  in  the  program  design  language  (see  Appendix  E 
of  Volumes  1-3  or  Appendix  C  in  Volume  4)  or  text,  table  names 
are  always  in  full  capital  letters;  field  types  are  always  in 
all  lower  case  letters.  Parameters  (in  Section  3.4)  have  the 
first  character  capitalized  but  all  other  characters  lower 
case.  Words  In  names  are  separated  with  an  underscore.  In  the 
table  definitions  only,  the  field  types  of  the  key  are  capital¬ 
ized. 

Examples 

Tables  WINDS,  FLIGHT_PLANS 

Fields  fix_names,  voTume_id 

Parameters  Density_Coefficient,  Conf lict_Count 

A  distinction  is  made  in  the  tables  between  a  "name”  and  an 

"id."  A  name  is  an  alphanumeric  Identifier  which  is  known  to 
the  outside  world,  such  as  J41  (an  airway)  or  DCA  (a  fix);  an 
id  may  be  thought  of  as  an  identifier  to  be  used  as  a  pointer 
into  another  table.  Ids  have  value  only  as  an  identifier  into 
a  table,  and  *  ay  be  thought  of  as  a  computer-assigned  code. 


2.7  Aggregates 

Some  combinations  of  fields  are  standard,  and  can  be  referred 
to  by  aggregate  names.  The  most  common  aggregates  are  listed 
below. 


Aggregate  Name 


Combined  Fields 


coordinate 

position 

CU8p 

velocity-vector 


*>  y 
x,  y.  * 

x,  y,  z,  time 
velocity_x,  velocity__y, 
velocity_z 


Where  aggregates  exist,  they  are  defined  with  the  table,  both 
pictorially  and  in  the  text  by  means  of  the  keyword  AGGREGATE. 
These  groupings  may  be  retrieved  from  the  model  either  in  the 
aggregate  form  or  as  individual  fields. 


2.8  Global  Tables  and  Parameters 


The  data  defined  in  this  document  are  global  data.  Global  data 
Include  the  following: 

•  Data  which  is  shared  among  functions.  For  instance, 
the  TRAJECTORIES  table  is  shared  between  the  Trajectory 
Estimation  function  and  the  Flight  Plan  Conflict  Probe 
function. 

•  Data  which  is  input  to  the  functions  from  the  outside 
world,  such  as  data  entered  through  the  Man-Machine 
Interface  or  adaptation  of  the  environmental  data  base. 

•  Data  which  is  output  from  the  functions  to  the  outside 
world,  such  as  results  of  conflict  probes  or  any  infor¬ 
mation  to  be  displayed. 
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THE  DATA  MODEL 


The  relational  model  for  AERA  1.01  is  described  by  a  set  of 
tables  which  fall  into  four  categories: 

Environmental  Data 
Real-Time  Data 
Planning  Data 
System  Parameters 

3.1  Environmental  Data 

The  AESA  planning  regions  are  geographical  areas,  each 
corresponding  to  an  existing  Air  Route  Traffic  Control  Center 
(ARTCC)  or  a  future  Area  Control  Facility  (ACF).  There  are 
twenty  ARTCCs  (centers)  in  the  continental  United  States.  Each 
AERA  region  will  contain  a  center's  airspace  and  extend  the 

center  boundary  slightly  so  that  incoming  and  outgoing  traffic 
can  be  seen  even  when  It  is  not  in  the  center's  airspace. 

Each  center  controls  an  airspace  bounded  by  a  polygon  which 
stretches  vertically  from  the  ground  to  60,000  feet.  Each  of 
the  center  airspaces  is  also  divided  into  areas,  which  are  in 
turn  divided  into  sectors.  Areas  and  sectors  are  alBO  polygons 

with  floors  and  ceilings.  Area  airspace  extends  upward  from 

the  ground  or  a  specified  altitude  to  60,000  feet.  Sectors  may 
be  stacked  on  top  of  each  other  in  shelf-type  arrangements 
which  can  vary  during  different  traffic  pattern  hours, 

especially  around  large  airports. 

Each  planning  region  also  contains  environmental  obstructions 
of  the  airspace  for  which  a  minimum  altitude  for  clearance  is 
maintained  in  the  data  base.  These  are  £n  route  Minimum  Safe 
Altitude  Warnings  (EMSAWs).  EMSAWs  are  defined  In  the  data 
base  as  polygons  that  have  the  ground  as  floor  and  their 
altitude  as  celling.  They  Include  mountains,  large  buildings, 
and  towers. 

Airways  are  named  routes,  where  "route"  is  the  generic  term  for 
a  path  which  an  aircraft  traverses  over  the  surface  of  the 
earth.  Airways  are  defined  as  a  series  of  fixes  and  airway 
intersections.  A  fix  is  a  named,  geographical  point  used  for 
navigation  and  Identified  on  navigational  maps. 

Other  environmental  data  defined  in  this  data  model  are  special 
use  airspaces  and  intersecting  airways.  Special  use  airspaces 
are  volumes  of  airspace  which  aircraft  may  not  enter  at  certain 
times.  They  include  six  types:  alert  area,  controlled  firing 
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area,  military  operations  area,  prohibited  area,  restricted 
area,  and  warning  area.  A  special  use  airspace  contains  a 
start  and  stop  time  as  part  of  its  definition,  since  the  space 
may  not  be  restricted  all  of  the  time. 

Intersecting  airways  are  defined  as  the  geographical  points 
where  airways  intersect,  and  are  referenced  in  pilot  filed 
flight  plans  by  juxtaposing  the  two  airway  names  in  a  route 
string,  e.g.,  *\J41  J42"  (see  drawing  below). 


Airway  J41 


Intersection  J41  J42 


Airway  J42 


All  of  these  environmental  features  are  described  in  the  data 
base.  The  tables  contained  in  environmental  data  are  the 
following: 

•  AIRWAYS 

•  SECTORS 

•  SECTOR  SHELVES 

•  SPECIAL  USE_AIRSPACES 

•  E_MSAW_AREAS 

•  VOLUME  COORDINATES 

•  VOLUMES 

•  ADAPTED  FIXES 


AIRWAYS: 


+ - - - - - - - - — f 

I  AIRWAY  NAME  |  VERTEX  NUMBER  I  fix  name  | 


The  airways  table  lists  the  fixes  in  a  named,  adapted  route. 


AIRWAY_NAME  Name  of  the  adapted  route,  such  as  J41  (J 

denotes  a  high-altitude  route)  or  V307  (V 
denotes  a  low-altitude  route). 


VERT EX_NUM BER  The  number  of  the  vertex  in  the  airway.  The 

fix_name  identifies  the  point  coordinates. 

fix_name  The  name  of  a  fix  that  identifies  a  vertex 

in  the  airway. 


SECTORS: 

— -  ■■  -■■■"  — - —————— - - 

I  SECTOR_NUMBER  |  sector_name  I  center_name  |  volumeid 
+ - 


This  table  describes  the  sectors  within  the  center. 

SEC TOR_NUMBER  The  number  of  a  sector. 

sector_name  The  name  of  the  sector. 

center_name  The  name  of  the  ARTCC  that  controls  the  sector. 

volume_ld  ID  of  the  volume  which  describes  the  sector 

boundaries. 


I  SECT OR_NUM BER  |  SHELF_NAME  I  volume_id  I 
+ - (• 

This  table  defines  the  shelves  within  a  sector. 

SECTOR_NUMBER  The  number  of  a  sector. 

SHELF_NAME  The  name  of  a  shelf  within  the  sector. 

volume_ld  The  10  of  the  volume  which  defines  the  shelf 

boundary. 
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S PEC IAL_U SE_AIR S PACE_N AME  |  airspace_type  I  start_time 


stop_time  |  volume_id  I 


This  table  relates  a  special  use  airspace  name  to  information 
about  the  airspace.  Special  use  airspaces  are  defined  to  be 
alert  areas,  military  operations  areas,  prohibited  areas, 
restricted  areas,  or  warning  areas. 

SPEC IAL_U SE_AIR SP AC  E_NAME 

Name  of  a  special  use  airspace. 

airspace  type 

The  type  of  special  use  airspace 
alert,  military  operation, 
prohibited  area,  restricted  area 
or  warning  area. 

start  time 

Time  when  the  area  becomes 
restricted. 

stopjtlme 

Time  when  the  area  ceases  to  be 
restricted. 

volume_id 

Identifier  of  a  volume  which 
defines  the  boundaries  of  the 
special  use  airspace. 

E_MSAW_AREAS : 

_ L 

|  E_MSAW_NAME 

- r 

I  volume_id  | 

t  - r 

This  table  defines  an  En  Route  Minimum  Safe  Altitude  Warning 
area  In  the  planning  region. 

E_MSAW_NAME 

Name 

of  an  E-MSAW  area. 

volume  id 


A  volume  which  defines  the  boundaries  of  the 
E-MSAW  area. 


VOLUME  COORDINATES 


I  VOLUME  ID  |  VERTEX  NUMBER  I 


I  coordinate  I 

This  table  contains  the  vertex  coordinates  of  each  volume.  An 
entry  exists  for  each  vertex  of  every  volume,  where  a  volume  is 
an  E-MSAW  area,  a  sector,  a  shelf,  or  a  special  use  airspace. 


VOLUME  ID 


A  volume  identifier. 


VERTEX_NUMBER  A  number  assigned  to  each  vertex  in  counting 
order. 

x  The  x  coordinate  of  the  vertex  defined  by  this 

entry. 

y  The  y  coordinate  of  the  vertex  defined  by  this 

entry. 

coordinate  AGGREGATE  (x,y). 


VOLUMES: 


I  VOLUME  ID  |  volume  type  |  floor  altitude  |  celling  altitude 


I  polygon_type 


This  table  defines  the  minimum  and  maximum  altitudes  of  a 
volume,  the  polygon  type  of  the  volume,  and  the  volume  type. 
One  entry  exists  for  each  adapted  volume. 


VOLUME  ID 


A  volume  identifier. 


volume_t  ype 


floor  altitude 


Type  of  the  volume:  E-MSAW,  sector,  shelf 
or  special  use  airspace. 

Minimum  altitude  of  the  volume. 


ceiling  altitude  Maximum  altitude  of  the  volume. 


polygon_type 


The  type  of  the  polygon:  either  convex  or 


concave . 


ADAPTED_FIXES : 

+ - 1- 

I  FIX_NAME  |  fix_type  I  x  I  y  I 

H - f 

I  coordinate  I 

This  table  defines  a  named  fix.  Including  Its  type  and  location. 

FIXJNAME  A  name  of  an  Identified  geographical  point  (a 

fix). 


f ix_type 


x 


The  type  of  the  fix.  May  be  vor,  vortac,  beacon, 
airport,  waypoint,  or  airway-airway  intersection. 

The  value  of  x  at  the  geographical  point. 


y 


The  value  of  y  at  the 


geographical  point. 


coordinate  AGGREGATE  (x,y). 


3.2  Real-Time  Data 


The  tables  in  this  section  are  updated  often  and  describe  data 
within  the  planning  region  which  are  dynamic  in  nature.  The 
following  tables  are  included: 

•  CURRENTJTIME 

•  WINDS 

•  AIRCRAFT_TRACKED_POSITION 

•  AIRCRAFT  CURRENT  CLEARANCE 


CURRENTJTIME: 

+ - — -+ 

|  time  |  date  | 

+ - h 

This  table  gives  the  current  time  and  date, 
time  Current  time  of  the  day. 

date  Current  day,  month,  and  year. 
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I  WIND_CELL_ID  I  flb_x  |  flb__y  I  flb_z  |  frb_x  |  frb_y  |  frbjs 
+ - - - 


I  fib  coordinate  I  frb  coordinate  I 


|  blt_x  |  blt_y  |  blt_z  |  time  |  temperature 
|  bit  coordinate  I 


- h 

I  direction  I  speed  | 

- 1- 

This  table  defines  the  coordinates  of  a  wind  cell  and  describes 
the  most  current  wind  conditions  within  the  cell.  Each  cell  Is 
defined  by  three  points:  the  front  left  bottom,  the  front 
right  bottom,  and  the  back  left  top.  Wind  Information  Is 
updated  every  six  hours. 


bit 


fib 

WIND_CELL_ID 

flb_x 

flb_y 

flb_z 

frb_x 

frb_y 

frb_z 

bit  x 


frb 

A  wind  cell  identifier. 

The  x  value  of  the  front  left  bottom  corner. 

The  y  value  of  the  front  left  bottom  corner. 

The  z  value  of  the  front  left  bottom  corner. 

The  x  value  of  the  front  right  bottom  corner. 

The  y  value  of  the  front  right  bottom  corner. 

The  z  value  of  the  front  right  bottom  comer. 

The  x  value  of  the  back  left  top  corner. 

The  y  value  of  the  back  left  top  corner. 


bit  y 


The  z  value  of  the  back  left  top  corner. 

The  time  this  wind  cell  information  was  last 
updated . 


AIRCRAFT_TRACKED_PO  SIT  ION : 

+■  1  1  — -  '  ■  '  i 

I  FLIGHT_NAME  |  TIME  |  x  |  y  i  z 
+ - -  —————— 

I  position  | 


velocity  x  |  velocity  y  |  velocity  z 


velocity  vector 


along  route  distance  | 


This  table  gives  the  current  tracked  position  and  along  route 
distance  of  each  aircraft.  Several  entries  exist  for  each 
aircraft  because  a  history  of  tracked  position  is  maintained. 


FLIGHT_NAME 

TIME 

x 

y 

z 

velocity  x 


velocity_y 
velocity  z 


Aircraft  identification,  for  Instance  EA195 
Time  at  the  recorded  position. 

The  x  component  of  the  recorded  position. 
The  y  component  of  the  recorded  position. 
The  z  component  of  the  recorded  position. 


The  x  component  of  the  vector  at  the 
recorded  position. 


The  y  component  of  the  vector  at  the 
recorded  position. 


The  z  component  of  the  vector  at  the 
recorded  position. 


along_route 

distance 


position 


The  along  route  distance  at  the  recorded 
position.  This  is  a  projection  of  aircraft 
position  onto  the  converted  route. 

AGGREGATE  (x,y,z). 


velocity_vector  AGGREGATE  (velocity  x,  velocity  y,  velocity 


I  FLIGHT_NAME  I  altitude  |  speed  | 


•mis  table  gives  the  current  clearance  altitude  and  speed  for 
an  aircraft. 

FLIGHT_NAME  Aircraft  identification,  for  Instance  EA195. 
altitude  Altitude  assigned  by  the  current  clearance. 

Speed  assigned  by  the  current  clearance. 


speed 


3.3  Planning  Data 

3.3.1  Aircraft  Characteristics 


These  tables  describe  the  flight  characteristics  of  each 
aircraft  in  the  planning  region.  The  characteristics  may  come 
from  several  sources: 

1.  Global  values  which  are  supplied  by  the  aircraft 
manufacturers. 

2.  Information  supplied  by  the  airlines,  which 
Incorporates  their  guidelines  and  operating  procedures. 

3.  Information  supplied  by  the  pilot,  which  will  probably 
be  more  specific  than  either  of  the  previous  sources. 

These  data  may  come  from  a  combination  of  tne  above  sources, 
but  will  always  be  available  in  this  standard  form. 

Speed  and  acceleration  characteristics  are  broken  into  six 
tables  to  make  maintenance  of  the  tables  more  manageable.  For 
example,  speed  characteristics  have  a  double  key,  FLIGHT-ID  and 
ALTITUDE,  because  the  speed  relationships  are  dependent  on  both 
of  these  fields.  If  a  combined  min/max,  long-range-cruise,  and 
maximum-endurance  speeds  table  were  used ,  there  would  be 
"holes"  or  null  fields  in  some  tables  where  a  field  did  not 
have  a  value  at  a  certain  altitude.  This  might  happen  because 
a  manufacturer  supplied  long-range-cruise  statistics  at 
different  altitudes  than  min/max  speed  characteristics.  The 
aircraft  characteristics  have  been  broken  down  into  the 
smallest  possible  tables,  in  conformance  to  fourth  and  fifth 
normal  forms. 
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AIRCRAFT_MIN_MAX  SPEED: 

+ - — - f 

|  SOURCE  |  ALTITUDE  I  mln_speed  |  max_speed  | 

+ - (. 

This  table  gives  the  minimum  and  maximum  indicated  air  speeds 
(IAS)  at  an  associated  altitude  for  an  aircraft  type. 

SOURCE  This  field  contains  the  source  of  the 

information.  It  must  be  one  of  three  possible 
values: 

•  a  flight  name,  for  flight  specific 
information  provided  by  the  pilot 

•  a  combination  of  airline  and  aircraft 
type,  for  airline  supplied  guidelines 

•  aircraft  type,  for  information  supplied 
by  the  manufacturer 

ALTITUDE  The  altitude  for  which  the  minimum  and  maximum 

speeds  are  stated. 


mln_speed  Minimum  speed  at  the  associated  altitude. 

max_speed  Maximum  speed  at  the  associated  altitude. 


AIRCRAFT_LRC_SPEED: 

I  SOURCE  I  ALTITUDE  I  speed  } 

+ - h 

The  long-range  cruise  (LRC)  speed  relation  gives  the  most 
operationally  efficient  use  (In  terms  of  fuel  and  flight  time) 
cruise  speeds  In  true  air  speed  (TAS)  at  associated  altitudes. 

SOURCE  This  field  contains  the  source  of  the 

Information.  It  must  be  one  of  three  possible 
values : 

•  a  flight  name,  for  flight  specific 
Information  provided  by  the  pilot 

•  a  combination  of  airline  and  aircraft 
type,  for  airline  supplied  guidelines 

•  aircraft  type,  for  Information  supplied 
by  the  manufacturer 

ALTITUDE  An  altitude  which  corresponds  to  a  long-range 

cruise  speed. 

speed  Long-range  cruise  speed.  Speed  which  provides 

the  most  efficient  use  of  fuel  and  flight  time, 
given  in  true  air  speed  at  associated  altitude. 


I 


AIRCRAFT JtAX_ENDURANCE_SPEED: 

+ - h 

I  SOURCE  I  ALTITUDE  I  speed  I 
+ - 1- 

This  table  defines  maximum  endurance  speeds  (MES)  for  a  range 
of  altitudes  for  an  aircraft  type. 

SOURCE  This  field  contains  the  source  of  the 

information.  It  must  be  one  of  three  possible 
values : 

•  a  flight  name,  for  flight  specific 
Information  provided  by  the  pilot 

•  a  combination  of  airline  and  aircraft 
type,  for  airline  supplied  guidelines 

•  aircraft  type,  for  Information  supplied 
by  the  manufacturer 

ALTITUDE  An  altitude  corresponding  to  MES  speed. 

Maximum  endurance  speed. 


speed 


AIRCRAFT  ACCELERATIONS 


I  SOURCE  |  ALTITUDE  |  acceleration  | 


This  table  gives  the  normal  acceleration  rate  of  an  aircraft  at 
cruising  speed  and  at  an  associated  altitude. 

SOURCE  This  field  contains  the  source  of  the 

Information.  It  must  be  one  of  three  possible 
values: 

•  a  flight  name,  for  flight  specific 
information  provided  by  the  pilot 

•  a  combination  of  airline  and  aircraft 
type,  for  airline  supplied  guidelines 

•  aircraft  type,  for  information  supplied 
by  the  manufacturer 

ALTITUDE  An  altitude  which  has  a  corresponding 

acceleration  rate. 


acceleration  The  normal  acceleration  rate  when  at  cruising 

speed,  measured  in  true  air  speed  (TAS),  at  the 
associated  altitude. 


CLIMB_MAC  H_TO_GRADI  ENT  s 


I  SOURCE  |  BEG  ALTITUDE  |  SPEED  I  GRADIENT  I  end  altitude 


gradient_t  ype  I 


This  table  associates  mach  climb  speeds  with  gradients  at 
various  altitudes  for  specific  aircraft.  An  entry  exists  only 
at  altitudes  where  a  Mach  speed  Indicator  is  applicable. 
Another  table,  CLIMB_IAS_TOjGRADIENT,  gives  the  IAS  gradient 
ratios  at  altitudes  where  IAS  indication  is  reasonable.  There 
will  be  some  overlap  of  altitudes. 


SOURCE 


This  field  contains  the  source  of  the 
information.  It  must  be  one  of  three  possible 
values : 

s  a  flight  name,  for  flight  specific 
information  provided  by  the  pilot 

•  a  combination  of  airline  and  aircraft 
type,  for  airline  supplied  guidelines 

•  aircraft  type,  for  Information  supplied 
by  the  manufacturer 


BEG_ALTITUDE  An  altitude  which  represents  the  beginning  of  a 
climb  segment. 


SPEED 


A  speed,  expressed  as  Mach. 


GRADIENT  The  climb  gradient  associated  with  the  given 

altitude  Interval  and  speed. 

endjaltitude  The  top  of  the  linear  climb  segment. 

gradient_type  Either  preferred,  steeper  than  normal,  or 
shallower  than  normal. 


I  SOURCE  |  BEG  ALTITUDE  |  SPEED  |  GRADIENT  |  end  altitude 


|  gradient_type  I 
- + 


This  table  assoclatea  climb  indicated  air  speed  (IAS)  with 
gradients  at  various  altitudes  for  specific  aircraft.  An  entry 
exists  only  at  altitudes  where  an  IAS  speed  indicator  is 
applicable.  Another  table,  CLIMB_MACH_TO_GRADIENT,  giveB  the 
Mach  gradient  ratios  at  altitudes  where  MACH  indication  is 
reasonable.  There  will  be  some  overlap  of  altitudes. 


SOURCE  This  field  contains  the  source  of  the 

information.  It  must  be  one  of  three  possible 
values : 


•  a  flight  name,  for  flight  specific 
information  provided  by  the  pilot 

•  a  combination  of  airline  and  aircraft 
type,  for  airline  supplied  guidelines 

•  aircraft  type,  for  information  supplied 
by  the  manufacturer 


BEG_ALTITUDE  An  altitude  which  represents  the  beginning  of  a 
climb  segment. 

SPEED  A  speed,  expressed  as  Mach. 

GRADIENT  Ihe  climb  gradient  associated  with  the  given 

altitude  Interval  and  speed. 


end  altitude  The  top  of  the  linear  climb  segment . 


gradient_type  Either  preferred,  steeper  than  normal,  or 
shallower  than  normal. 
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DESCENT  MACH  TO  GRADIENT: 


|  SOURCE  I  BEG  ALTITUDE  |  SPEED  |  GRADIENT  I  end  altitude 


I  gradient_type  I 
- + 

This  table  associates  mach  descent  speeds  with  gradients  at 
various  altitudes  for  specific  aircraft.  An  entry  exists  only 
at  altitudes  where  an  Mach  speed  indicator  is  applicable. 
Another  table,  DESCENT_I AS_TO_GRADI ENT ,  gives  the  IAS  gradient 
ratios  at  altitudes  where  LAS  indication  is  reasonable.  There 
will  be  some  overlap  of  altitudes. 


SOURCE 


This  field  contains  the  source  of  the 
information.  It  must  be  one  of  three  possible 
values : 


•  a  flight  name,  for  flight  specific 
information  provided  by  the  pilot 

•  a  combination  of  airline  and  aircraft 
type,  for  airline  supplied  guidelines 

•  aircraft  type,  for  information  supplied 
by  the  manufacturer 

BEG_ALTITUDE  An  altitude  which  represents  the  beginning  of  a 
climb  segment. 


SPEED 


A  speed,  expressed  as  Mach. 


GRADIENT  The  climb  gradient  associated  with  the  given 

altitude  Interval  and  speed. 

end  altitude  The  top  of  the  linear  climb  segment. 


gradient_type  Either  preferred,  steeper  than  normal,  or 
shallower  than  normal. 


c 


DESCENT  IAS  TO  GRADIENT: 


SOURCE  I  BEG  ALTITUDE  |  SPEED  |  GRADIENT  I  end  altitude 


I  gradient  type  I 


This  table  associates  descent  Indicated  air  speed  (IAS)  with 
gradients  at  various  altitudes  for  specific  aircraft.  An  entry 
exists  only  at  altitudes  where  an  IAS  speed  indicator  is 
applicable.  Another  table,  DESCENT J4ACH_T0_GRADIENT,  gives  the 
Mach  gradient  ratios  at  altitudes  where  Mach  indication  is 
reasonable,  There  will  be  some  overlap  of  altitudes. 

SOURCE  This  field  contains  the  source  of  the 

intonation.  It  must  be  one  of  three  possible 
values: 

s  a  flight  name,  for  flight  specific 
information  provided  by  the  pilot 

a  a  combination  of  airline  and  aircraft 
type,  for  airline  supplied  guidelines 

•  aircraft  type,  for  Intonation  supplied 
by  the  manufacturer 

BEG_ALTITUDE  An  altitude  which  represents  the  beginning  of  a 
climb  segment. 

SPEED  A  speed,  expressed  as  Indicated  air  speed. 

GRADIENT  The  climb  gradient  associated  with  the  given 

altitude  Interval  and  speed. 

end_altltude  The  top  of  the  linear  climb  segment . 

gradient_type  Either  preferred,  steeper  than  normal,  or 
shallower  than  normal. 
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3.3.2  Trajectory  Data 


These  data  describe  the  filed  and  planned  trajectories  for  each 
aircraft  in  the  planning  region,  and  represent  a  hierarchy  of 
flight  plan  representations: 

1.  Hie  approved  flight  plan,  as  filed  by  the  pilot 

(prefiled),  and  approved  and  perhaps  modified  by  the 
controller,  gives  the  beginning  and  ending  points  of 

his  flight  along  with  a  list  of  fixes  that  describe  the 
horizontal  path  of  the  flight,  and  the  intended  cruise 
altitude  and  air  speed. 

2.  The  routes,  a  two-dimensional  plan  derived  from  the 
flight  plan,  lists  the  coordinates  that  occur  along  the 
horizontal  route  of  the  filed  flight  plan. 

3.  The  TRAJECTORY  Is  a  four-dimensional  adapted 
representation  of  the  flight  plan  which  Is  used  for 
modeling.  Trajectories  are  composed  of  cusps,  or 
points  in  (x,y,z,t)  space. 

More  than  one  planned  flight  path  (FL_ID)  may  exiBt  for  any 
aircraft.  The  current  FL_ID  is  one  which  is  currently  being 
used  by  AERA.  A  temporary  FL_ID  is  one  which  is  being 

formulated  or  tested  by  the  system  or  controller  In  case  of  a 
reroute  for  a  more  direct  route,  collision  avoidance, 
environmental  conflict,  or  other  reason.  Temporary  FL_IDs  are 

transitory  unless  "made  current,"  when  the  current  FL_1D  is 
replaced  with  the  new  FL_ID,  and  all  other  temporary  plans 
disappear. 

The  Routes  and  Trajectory  tables  are  keyed  by  FL_ID,  because 
there  may  be  more  than  one  planned  flight  path  per  aircraft. 


FLIGHT  PLANS: 


i  -  ...--.-I I---,....  ——————— — — - — — - 

I  FLIGHT_NAME  1  approved_cruise_altitude 
+ - 


|  approved_true_air_speed  |  weight  |  aircraft_type 


I  equlppage  j  beacon_code  |  ap prove d_r out e_string 


|  origin  |  destination  |  departure_procedure_type 


|  departure  procedure_name  |  arrival_procedure_type 


|  arrival_procedure_name  |  dep_arr_procedure_type 


I  dep_arr_procedure_name  | 

- h 

This  table  contains  information  about  the  intended  route  of  the 
flight  and  the  aircraft's  unique  characteristics. 

FLIGHT_NAME  Name  of  a  flight,  for  instance  EA732. 

approved_cruise_  Intended  cruise  altitude  of  the  flight, 
altitude 

approved_true 
air_speed 

weight 

aircraf t_type 
equlppage 


capability 

DME,  no  transponder 


Intended  true  air  speed  of  the  flight. 


Gross  weight  of  the  aircraft  at  takeoff. 

Manufacturer  identification  of  the  aircraft, 
for  instance,  B747,  L1011,  etc. 

The  aircraft  *s  radar  transponder  DME  or 
RNAV  capability.  One  of  the  following: 

X  No  transponder 
T  Transponder  with  no  altitude 

encoding  capability 

U  Transponder  with  altitude  encoding 


D 


B  DME,  transponder  with  no  altitude 
encoding  capability 
A  DME,  transponder  with  altitude 
encoding  capability 
M  TACAN  only,  no  transponder 

N  TACAN  only,  transponder  with  no 

altitude  encoding  capability 
P  TACAN  only,  transponder  with 

altitude  encoding  capability 
C  RNAV,  transponder  with  no  altitude 
encoding  capability 
F  RNAV,  transponder  with  altitude 
encoding  capability 
W  RNAV,  and  no  transponder 

S  Digital  data  link 

beacon_code  Transponder  beacon  code  or  ATC  radio  beacon 

as  assigned  by  the  controlling  facility. 

approved_center_  The  route  of  the  aircraft  as  a  list  of  fix 
route_string  names,  lat/long  coordinates,  fix  radial 

distances,  and  airways,  for  that  portion 
which  is  relevant  to  the  planning  region. 

origin  The  fix  name  of  the  origination  airport. 

destination  The  fix  name  of  the  destination  airport. 

departure_  The  type  of  departure  procedure  appended  to 

procedure_type  the  flight,  if  any: 

SID  Standard  Instrument  Departure 
PDR  Preferred  Departure  Route 

departure_  The  name  of  the  departure  procedure  employed, 

procedure_name  e.g.,  Calverton  6. 

arrival_  The  type  of  arrival  procedure  appended  to 

procedure_type  the  flight,  if  any: 

STAR  Standard  Terminal  Arrival  Route 
PAR  Preferred  Arrival  Route 

arrival_  The  name  of  the  arrival  procedure. 

procedure_name 
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dep_arr_procedure_  The  type  of  combined  departure/arrival 
type  procedure  appended  to  the  flight,  if  any. 

PDAR  Preferred  Departure  Arrival  Route 
NULL  No  preferred  Arrival  Route 

dep_arr_procedure_  The  name  of  the  combined  departure/arrival 
name  employed . 


FLIGHT_ID_AS  S  OCIAT IONS : 

+ - -+ 

|  FL_ID  |  flight_name  |  fl_id_type  | 

+ - h 

This  table  identifies  the  flight  plans  that  exist. 

FL_ID  A  planned  path  for  an  aircraft. 

flight_name  Identifier  of  the  flight,  e.g.,  PA342. 

fl_id_type  Type  of  the  flight  path;  either  current  or 
temporary. 


ROUTES: 

+ - ■ - H 

I  FL_ID  |  ALONG_ROUTE_DI STANCE  |  x  |  y  | 

+ - - — - - — — - (■ 

|  coordinate  I 

This  table  lists  the  x,y  pairs  that  describe  the  horizontal 
(two-dimensional)  path  of  the  flight,  as  derived  from  the 
flight  plan  route  string. 

FL_ID  A  planned  path  for  an  aircraft. 

ALONG_ROUTE_  The  distance  from  beginning  of  the  path  to  the 
DISTANCE  point  defined  by  this  entry. 


x 

y 


coordinate 


The  x  component  of  the  coordinate  of  the  point 
The  y  component  of  the  coordinate  of  the  point 
AGGREGATE  (x,y). 


TRAJECTORIES: 

~  - - —————4 

I  FL_ID  I  TIME  |  x  |  y  |  z  |  ground_speed  |  cusp_type  | 


This  table  contains  the  cusps  (x,  y,  z,  t  points)  that  describe 
the  four-dimensional  path  of  a  flight.  The  trajectory  is 
derived  from  the  route  (the  two-dimensional  x,y  path  of  the 
flight).. 

FL_ID  A  planned  path  for  an  aircraft. 

TIME  Time  at  the  point  described  by  the  x,y,z  fields, 

x  The  x  value  of  the  cusp, 

y  Hie  y  value  of  the  cusp, 

z  THe  z  value  of  the  cusp. 

ground  speed  Instantaneous  ground  speed  of  the  aircraft  at 
this  cusp. 

cu8p_type  The  maneuver  associated  with  the  segment 
commencing  at  this  cusp.  It  may  be: 

regular— a  straight  line  traversal  of  the 
segment. 

hold — a  holding  pattern  in  the  horizontal 
plane. 

vertical  hold — a  holding  pattern  with 
vertical  extent. 

vertical — a  vertical  maneuver. 


CU8p 


AGGREGATE  (TIME,  x,  y,  z). 


MANEUVER_ENVELOPES : 
+ - 


+ 


FL_ID  |  TIME  |  rd_x  |  rd_y  |  rd_z  |  rd_t 

|  right_downstrean_yertex  I 


|  ru_x  |  ru_y  I  ru_z  I  ru_t  |  lu_x  I  lu_y  |  lu_z  |  lu_t 

|  right_upstream  vertex  |  lef  t_upstream_vertex 

- . - + 

I  ld_x  |  ld_y  |  Id_z  |  ld_t  | 

- - - - - » 

I  left_down8tream_vertex  | 

This  table  Identifies  an  airspace  envelope  surrounding  a 
portion  of  a  flight  plan.  Each  envelope  Is  associated  with  a 
tine  of  a  cusp. 

FL_ID  A  planned  path  for  an  aircraft. 

TIME  The  tine  of  the  cusp  associated  with  this 

naneuver  envelope. 

rd_x  The  x  value  of  the  right  downstream  vertex. 

rd_y  The  y  value  of  the  right  downstream  vertex. 

rd_z  The  z  value  of  the  right  downstream  vertex. 

rd_t  The  t  value  of  the  right  downstream  vertex. 

ru_x  The  x  value  of  the  right  upstream  vertex. 

ru_y  The  y  value  of  the  right  upstream  vertex. 

ru_z  The  z  value  of  the  right  upstream  vertex. 

ru_t  The  t  value  of  the  right  upstream  vertex. 

lu_x  The  x  value  of  the  left  upstream  vertex. 

lu_y  The  y  value  of  the  left  upstream  vertex. 

lu_z  The  z  value  of  the  left  upstream  vertex. 

lu_t  The  t  value  of  the  left  upstream  vertex. 
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ld_x 

The 

X 

value 

of 

the 

left 

downstream 

vertex 

ld_y 

The 

y 

value 

of 

the 

left 

downstream 

vertex 

Id  z 

The 

z 

value 

of 

the 

left 

downstream 

vertex 

Id  t 

The 

t 

value 

of 

the 

left 

downstream 

vertex 

I  FL_ID  |  TIME  |  x  |  y  |  z  |  sector_number  | 

+ - f 

|  position  | 

This  table  defines  the  points  where  a  planned  trajectory 
crosses  the  different  sector  boundaries  in  the  planning  region. 


FL_ID 

TIME 

x 

y 

z 


A  planned  path  for  an  aircraft. 

The  time  the  path  crosses  the  sector 
boundary . 

The  x  value  at  the  sector  crossing  point. 

The  y  value  at  the  sector  crossing  point. 

The  z  value  at  the  sector  crossing  point. 


sector_number  A  sector  within  the  planning  region  through 

which  the  path  passes. 


position 


AGGREGATE  (x,y,z) 


ALTITUDE_CHANGE_PLANNED_ACT IONS : 

———————  - - — 

I  PA  ID  |  target  altitude  I  transition  type  I  base  value_type 
H - - - — - — - — - 


|  ba8e_x  |  base_y  |  base_t  |  base__along_route_distance 


- ^ 

|  re sune_c  1  im b_t ime  | 
- (. 


This  table  describes  altitude  change  planned  actions.  An  entry 
exists  for  each  altitude  change  planned  action. 


PA  ID 


A  planned  action. 


target  altitude 


Altitude  to  be  reached  by  the  end  of 
this  action. 


transltlon_type 

base_value_type 

base__x 

base_y 

base__t 

basejalong_route- 

dlstance 


'esume  climb  time 


Transition  to  be  performed:  ascent  or 
descent . 

Type  of  planned  action  basing  desired: 
coordinate,  time,  along  route  distance, 
or  restriction  coordinate. 

The  x  value  of  the  base  point. 

The  y  value  of  the  base  point. 

Time  at  base  point  if  time  is  selected. 

Along  route  distance  of  the  base  point 
if  ard  is  selected.  The  along  route 
distance  is  the  distance  traveled 
projected  upon  the  two-dimensional  path 
of  an  aircraft. 

Time  to  resume  climb  if  this  is  a  climb 
transition  (restricted  or  based  at  some 
other  altitude  rather  than  cleared 
cruise  altitude) . 
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I  PA_ID  I  re8t_x  I  rest_y  I  rest_z  I  rest_qualifier 


This  table  contains  restriction  point  Information  for  altitude 
planned  actions.  An  entry  exist  for  each  altitude  planned 
action  with  a  restriction  point. 


PA  ID 


An  altitude  planned  action. 


rest  x 


The  x  coordinate  of  the  restriction  point. 


rest_y 


rest  z 


rest  qualifier 


The  y  coordinate  of  the  restriction  point. 

The  z  coordinate  of  the  restriction  point. 

Indicates  whether  the  restriction  point 
should  be  crossed  at,  at  or  above,  at  or 
below  the  restriction  point. 


'C 


I  base_along_route_distance  | 
- - - (. 

This  table  describes  speed  planned  actions.  An  entry  exists 
for  each  speed  planned  action. 

PA_1D  A  speed  planned  action. 

speed  Speed  to  be  reached  by  the  end  of  this 

planned  action. 

base_value_  Location  of  the  base  point:  the  start  or 

location  end. 

ba8e_value_  Type  of  basing  requested:  coordinate,  time 

type  or  along  route  distance. 

bas  ;_x  The  x  coordinate  of  the  base  point . 

ba8e_y  The  y  coordinate  of  the  base  point. 

base_z  The  z  coordinate  of  the  base  point.  . 

base_time  Time  of  base  value  if  time  is  selected. 

base_along_route_  Along  route  distance  of  the  base  point  if 
distance  along  route  distance  is  selected. 


SPEED_RESTRICTIONS_PARAMETERS : 

————————— - — — f 

I  PA_ID  I  rest_qualifier  I 
■) - h 

This  Cable  contains  restriction  qualifiers  for  speed  planned 
actions  that  contain  restrictions.  An  entry  exists  for  each 
speed  planned  action  that  has  a  restriction. 

PA_1D  A  speed  restriction  planned  action. 

rest_quallfler  Indicates  whether  the  target  speed  applies 

before,  at,  or  after  the  base  point. 


VECTOR_PLANNED_ACT IONS : 

+- ——————————  — — — — — 

I  PA_ID  |  VERTEX_SEQUENCE_NUMBER  I  x  |  y  | 

+ - — - h 


I  vertex_coordinate  | 

This  table  completes  an  Identification  of  the  vector  maneuver 
for  a  vector  planned  action.  It  lists  all  the  vertices  of  a 
vector  maneuver  except  the  first  which  is  known  as  the  base 
point . 


PA  ID 


Identifies  a  planned  action:  in  this  case, 
a  vector  action. 


VERT  EX_SEQU  ENC  E_ 
NUMBER 


The  sequence  of  this  vertex  with  respect  to 
the  others  for  this  vector  action. 


x 


The  x  coordinate  of  this  vertex. 


y 

vertex^ 

coordinate 


The  y  coordinate  of  this  vertex. 
AGGREGATE  (x,y). 


HOLD_ON_ROUTE_PLANNED_ACTIOHS : 

|  PA_ID  I  hold_f  ix_x  |  hold_fix_y  I  inbound_directlon 

^ - 

I  hold  fix  coordinate  I 


I  efc_time  |  leg_length_type  I  leg_length_dlstance 


- . ..---..-I,  — - - I.,  f 

I  leg_length_time  !  turnjdirection  | 

- f 


This  table  describes  hold  planned  actions.  An  entry  exists  for 

each  hold  planned  action  currently  defined. 

PA_ID  A  planned  action. 

hold_fix_x  The  x  coordinate  of  the  position  assigned  by 

the  controller  as  a  base  point  for  the  hold 
maneuver. 

hold_fix_y  The  y  coordinate  of  the  position  assigned  by 

the  controller  as  a  base  point  for  the  hold 
maneuver . 


inbound_direction  Angular  measure  (from  north)  of  the 

direction  of  inbound  leg  to  the  hold  fix. 


efc_tlme  The  time  for  which  the  hold  maneuver  will 

be  terminated  is  Issued  by  the  controller 
(expect  further  clearance  time). 


leg  length_type  Measure  of  the  leg  length:  distance  or  time. 


leg_length_ 

distance 


If  the  length  of  the  leg  Is  measured  In 
distance,  this  field  contains  the  distance; 
otherwise,  null. 


leg_length_time  If  the  length  of  the  leg  is  measured  in 

flying  time,  the  field  contains  the  time; 
othrwise,  null. 

turn_directlon  Direction  of  the  initial  turn  from  the  route 

for  the  hold  maneuver. 


hold_fix_  AGGREGATE  (hold_fix_x,  hold_fix_y). 

coordinate 
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3.3.3  Conflict  Data 


The  following  tables  de8cribe  the  contents  of  the  aircraft  and 
environmental  cells  which  are  superimposed  over  the  planning 
region.  The  grids  containing  the  cells  are  defined  in  Section 
3.4,  System  Parameters. 

The  tables  in  this  section  are  divided  into  three  groups: 

1.  Environmental  Information  which  exists  prior  to  any 
conflict  monitoring: 

ENVIRONMENTAL_CELL 

2.  Inputs  to  the  conflict  probes,  which  are  defined  and 
updated  as  each  aircraft  enters  the  planning  region: 

AIRCRAFT_GRID_CHAINS 

FLIGHT_PIAN/ENVIRONMENTAL_CELL 

3.  Outputs  of  the  conflict  probes,  which  define  real 
conflicts  to  be  presented  to  the  controller: 


AIRCRAFTCONFLICT 
ENVIRONMENTAL  CONFLICT 


SPARSE  CELLS: 


I  FL  ID  I  TREE  NODE  ID  I  min  z  I  sax  z  |  entry  time 


|  exit  time  j 


This  table  defines  the  cells  which  each  flight  plan  trajectory 
enters,  the  range  of  altitudes  the  trajectory  covers  In  each 
cell,  and  the  times  associated  with  the  cusp  preceding  entry 
and  the  cusp  following  exit  for  each  cell. 

FL_ID  The  planned  path  for  an  aircraft. 

TREE_NODE__ID  Utalque  Identifier  of  an  airspace  cell  In  an  x,y,t 
grid. 

min_z  The  lowest  altitude  of  this  flight  plan 

trajectory  within  this  cell. 

max_z  Hie  highest  altitude  of  this  flight  plan 

trajectory  within  this  cell. 

entry_tlme  Hie  time  associated  with  the  cusp  which  precedes 
entry  Into  this  cell. 

exit_tlae  The  time  associated  with  the  cusp  which  follows 
exit  from  this  cell. 


/.I* 


This  table  defines  the  boundaries  of  each  cell  used  by  the 
airspace  probe.  One  record  exists  for  each  cell  that  contains 
an  E-MSAW  area  or  restricted  airspace. 


CELL_ID 
min_x 
max_x 
min_y 
max  y 


An  environmental  cell  identifier. 
The  minimum  x  value  of  the  cell. 
The  maximum  x  value  of  the  cell. 
Die  minimum  y  value  of  the  cell. 
The  maximum  y  value  of  the  cell. 


ENVIRONMENT AL_CELL_CONTENTS : 

+~~  ■  ■  ■■  -  . . . -  — - < 

I  CELL_ID  |  VOLUME_ID  | 

+ - h 


This  table  associates  the  volume  identifiers  of  E-MSAW  areas 
and  restricted  airspaces  with  each  environmental  cell.  An 
entry  exists  for  each  volume.  If  a  volume  Is  In  several  cells 
an  entry  exists  for  each  cell. 

CELL_ID  An  environmental  cell  identifier. 

VOLUME_ID  An  identifier  of  an  E-MSAW  are  or  restricted 

airspace  volume. 


«\/r\ 


*--v 


ENCOUNTERS: 


I  FIRST_FL  ID  |  SECOND_FL_ID  |  ADV_V I OL_START_T IME 


|  adv_viol_end_time  |  display__a8_advisory_time 
|  prior  viol  start_time  |  prior_viol_end_time 


|  display_a8_priority_time  |  msep_time 


|  fflsep_dlstance  |  f 1 l_viol_s tar t_x  |  fll_viol_start_y 


I  fll_viol_start_z  |  fll_viol_end_x  |  fll_viol_end_y 


I  fll_viol_end_z  |  fl2_viol_start_x 


|  f  1 2_v i o  1_8 1 a r t_y  |  fl2_viol_8tart_z  |  fl2_viol_end_x 


I  fl2_viol  end_y  |  fl2_viol_end_z  | 


Ihis  table  lists  the  encounters  (violations  of  vertical  and 
horizontal  separation  criteria)  of  all  of  the  aircraft  in  the 
planning  region. 

FIRST_FL_ID 

The  planned  path  for  one  of  a  pair  of  aircraft 
involved  in  an  encounter. 

SECOND_FL_ID 

The  planned  path  for  the  second  of  a  pair  of 
aircraft  involved  in  an  encounter. 

ADV_V10L_START_ 

TIME 

Earliest  time  that  the  advisory  horizontal 
separation  criterion  is  violated. 

adv_viol_end_t ime 

Latest  time  that  the  advisory  horizontal 
separation  criterion  is  violated. 

display  as 
advisory  time 

Time  at  which  appropriate  controllers  are 
notified  of  an  advisory  violation. 

pr ior_viol_s tart_ 
time 

Earliest  time  that  the  priority  horizontal 
separation  criterion  is  violated. 

prior  viol  end 
time 

Latest  time  that  the  priority  horizontal 
separation  criterion  is  violated. 

display  as 
priority  time 

Time  at  which  appropriate  controllers  are 
notified  of  a  priority  violation. 

msep_tlme 

Time  of  minimum  separation  between  the 
aircraft  in  the  horizontal  plane. 

msepjdlstance 

Minimum  separation  distance  between  the 
aircraft  in  the  horizontal  plane. 

fll  viol  start_x 

The  x  coordinate  of  the  first  aircraft  at  the 
start  of  the  advisory  violation  period. 

fll_viol_start_y 

The  y  coordinate  of  the  first  aircraft  at  the 
start  of  the  advisory  violation  period. 

f  ll_viol_s  tart_z 

The  z  coordinate  of  the  first  aircraft  at  the 
start  of  the  advisory  violation  period. 

fll_viol  end_x 

The  x  coordinate  of  the  first  aircraft  at  the 
end  of  the  advisory  violation  period. 

fll_viol  end  y 

The  y  coordinate  of  the  first  aircraft  at  the 
end  of  the  advisory  violation  period. 

fll_viol_end_z 

The  z  coordinate  of  the  first  aircraft  at  the 
end  of  the  advisory  violation  period. 

fl2  viol  start  x 

The  x  coordinate  of  the  second  aircraft  at 
the  start  of  the  advisory  violation  period. 

f 12_viol_8  tart_y 

The  y  coordinate  of  the  second  aircraft  at 
the  start  of  the  advisory  violation  period. 

fl2_viol_start_z 

The  z  coordinate  of  the  second  aircraft  at 
the  start  of  the  advisory  violation  period. 

fl2_viol_end  x 

The  x  coordinate  of  the  second  aircraft  at 
the  end  of  the  advisory  violation  period. 

f  1 2_vi  o  l_e  nd_y 

The  y  coordinate  of  the  second  aircraft  at 
the  end  of  the  advisory  violation  period. 
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The  z  coordinate  of  the  second  aircraft 
at  the  end  of  the  advisory  violation 
period. 


fl2  viol  end  z 


PRIOR__ENCOUNTERS: 

+ - - - - — - - 

I  FIRST  FL  ID  |  SECOND  FL  ID  |  ADV  VIOL  START  TIME 


ad v_vi o l_e nd_t ime  |  dieplay_as_advisory_time 


prior_viol_start_time  I  prior_viol_end_time 


di8play_as  priori ty_time  |  msep_tlme 


msepjdlstance  1  f  1  l_vi ol_s tar t_x  |  fll_viol_8tart__y 


fll_viol_start_z  |  flI_viol_end_x  |  fll_viol_end_y 


fll  viol  end  z  |  fl2  viol  start  x 


fl2_viol_start_y  I  fll_viol_start_z 


- y 

|  fl2_viol_end_x  I  fl2_viol_end_y  I  fll_viol_end_z  | 
- — + 

This  table  contains  a  copy  of  the  ENCOUNTERS  table  before  the 
most  recent  flight  plan  conflict  probe  trajectory  update. 

FIRST  FL  ID  The  planned  path  for  one  of  a  pair  of 

aircraft  involved  in  an  encounter. 

SECOND  FL  ID  The  planned  path  for  the  second  of  a  pair  of 

~  ~  aircraft  involved  in  an  encounter. 


ADV_V I OL_START 
TIME 


Earliest  time  that  the  advisory  horizontal 
separation  criterion  is  violated. 
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adv_viol_end_time  Latest  time  that  the  advisory  horizontal 

separation  criterion  is  violated. 

display_as_  Time  at  which  appropriate  controllers  are 

advisory_time  notified  of  an  advisory  violation. 

prior_viol_start_  Earliest  time  that  the  priority  horizontal 
time  separation  criterion  is  violated. 

prior_viol_end_  Latest  time  that  the  priority  horizontal 
time  separation  criterion  is  violated. 

display_as  Time  at  which  appropriate  controllers  are 

priori ty_time  notified  of  a  priority  violation. 

msep_time  Time  of  minimum  separation  between  the 

aircraft  in  the  horizontal  plane. 

m8ep_dlstance  Minimum  separation  distance  between  the 

aircraft  in  the  horizontal  plane. 

fll_viol_start_z  The  z  coordinate  of  the  first  aircraft  at  the 

start  of  the  advisory  violation  period. 

fll_viol_start_y  Hie  y  coordinate  of  the  first  aircraft  at  the 

start  of  the  advisory  violation  period. 

fll_viol__8tart_z  The  z  coordinate  of  the  first  aircraft  at  the 

8 tart  of  the  advisory  violation  period. 

fll_viol_end_x  The  z  coordinate  of  the  first  aircraft  at  the 

end  of  the  advisory  violation  period. 

fll_violjend_y  The  y  coordinate  of  the  first  aircraft  at  the 

end  of  the  advisory  violation  period. 

fll_viol_end_z  The  z  coordinate  of  the  first  aircraft  at  the 

end  of  the  advisory  violation  period. 

fl2_viol_start_x  The  z  coordinate  of  the  second  aircraft  at 

the  start  of  the  advisory  violation  period. 

fl2__viol_start_y  The  y  coordinate  of  the  second  aircraft  at 

the  start  of  the  advisory  violation  period. 

fl2_viol_start_z  The  z  coordinate  of  the  second  aircraft  at 

the  start  of  the  advisory  violation  period. 


fl2_viol_end_x  The  x  coordinate  of  the  second  aircraft  at 

the  end  of  the  advisory  violation  period. 

fl2_viol_end_y  The  y  coordinate  of  the  second  aircraft  at 

the  end  of  the  advisory  violation  period. 

fl2_viol_end_z  The  z  coordinate  of  the  second  aircraft  at 

the  end  of  the  advisory  violation  period. 


ENVIRONMENTAL_CONFLICT : 

+ - 

I  FL_ID  I  TIME  I  x  |  y  |  altitude  |  volume_id 

+  ""  "  —  1  1  ■  "  »  « . .  — — -  ■  -»  -  — — ^ ■*—*—»* ■ 

|  coordinate  | 

- 1- 

I  display_as_advisory_time  | 
- 

This  table  describes  a  real  conflict  that  is  detected  by  the 
airspace  probe. 

FL_ID  Unique  identifier  of  the  subject  aircraft’s  flight 

plan. 


TIME 

Time  at  which  the  flight  trajectory  intersects  the 
boundary  in  the  cell. 

X 

The  value  of  x  at  the  conflict. 

y 

The  value  of  y  at  the  conflict. 

altitude 

Altitude  at  which  the  flight  trajectory  Intersects 
the  boundary  in  the  cell. 

volume  id 

Identifier  of  the  volume  with  which  the  flight 
plan  is  in  conflict. 

display  as 
advisory_ 
time 

Time  at  which  appropriate  controllers  are  to  be 
notified  of  an  advisory  violation. 

coordinate 

AGGREGATE  (x,y). 
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|  CELL_ID  I  x_cell_id  |  y_cell_id  |  min_altitude  |  max_altitude 


sector  number 


This  table  defines  the  values  of  the  x,  y,  and  z  dimensions 
associated  with  each  three-dimensional  cell  in  the  ARTCC  (Center) 
used  by  Sector  Workload  Probe. 

CELL_ID  Unique  identifier  of  an  airspace  cell  in  an  x,y,z 

grid. 

x_celi_id  Identifier  for  the  value  of  the  x  dimension  of  the 

cell. 

y_cell_id  Identifier  for  the  value  of  the  y  dimension  of  the 

cell. 

mln_altltude  The  lowest  altitude  associated  with  the  cell. 
max_altltude  Hie  highest  altitude  associated  with  the  cell, 
sector  number  The  sector  (uncombined)  which  this  cell  occupies. 


SECTORIZATION  SCHEDULE: 


I  AREA  NAME  |  TIME  I  plan  type 


This  table  describs  the  sectorization  schedule  for  an  area 
according  to  the  time  of  day.  For  instance,  in  times  of  light 
traffic,  several  sectors  in  an  area  may  be  combined.  In  times  of 
heavy  traffic,  each  sector  in  an  area  may  be  operating 
Independently  under  the  sectorization  plan. 

AREA_NAME 

A  name  of  a  group  of  sectors. 

TIME 

The  time  the  sectorization  plan  becomes  effective 
for  this  area. 

plan_type 

A  value  which  represents  one  type  of  sectorization 
plan  such  as: 

•  all  sectors  operating 

•  first  sector  combined 

•  late  evening  traffic  flow 

•  midnight  shift  traffic  flow 

SECTOR! ZAT ION_PLAN : 

4 - ■ -  l 

I  SECTOR_NUMBER  I  PLAN_TYPE  |  area_name  |  combined_sector_number  | 
+ - 

This  table  describes  the  sectorlzatlon  plans  for  basic  sectors  in 
the  center.  The  basic  sector  is  organized  under  various  combined 
sectors  depending  on  the  plan  type.  All  possible  sectorlzatlon 
plans  which  may  be  used  are  Included  in  this  table. 

SECTOR  NUMBER  The  smallest  sector  number. 

PLAN_TYPE  A  number  which  represents  one  type  of 

sectorlzatlon  plan,  such  as: 

•  all  sectors  operating 

•  first  sector  combined 

•  late  evening  traffic  flow 

•  midnight  shift  traffic  flow 

area_name  A  name  of  a  group  of  sectors. 

combined_  The  sector  number  of  the  principal  sector 

sector  number  with  which  the  basic  sector  is  associated. 
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WORKLOAD  THRESHOLDS: 


|  SECTOR  NUMBER  |  WORKLOAD  MEASURE  |  threshold  value  |  tine  | 


These  records  contain  a  threshold  value  which  is  set  by  the 
supervisor  for  a  specific  workload  measure  within  a  sector.  The 
supervisor  is  notified  if  the  measure  crosses  the  threshold  value 


SECTOR  NUMBER 


The  sector  for  which  the  supervisor  sets  the 
threshold  value. 


WORKLOAD  MEASURE 


threshold  value 


The  measure  in  which  the  supervisor  is 
Interested.  May  be  one  of  the  following: 
aircraft  count  measure,  planned  action 
measure,  flight  plan  conflict  measure, 
airspace  conflict  measure,  or  density  measure 

The  threshold  (set  by  a  supervisor)  for  the 
workload  measure  value,  above  or  below  which 
the  supervisor  will  be  notified. 


time 


The  time  of  display  for  a  message  stating  the 
threshold  has  been  crossed. 


BASIC  SECTOR  WORKLOAD  MEASURES  (BSWM) 


I  SECTOR  NUMBER  I  TIME  INTERVAL  ID  I  total  fl  time 


I  f p_c onf 1 ic t_c ount  |  airspace_conflict_count 


altitude_change_pa_count 


I  altitude_change_with_restrictions_pa_count 


|  vector_pa_count  |  speed_change_pa_count 


|  hold_pa_count  |  density_measure 


|  overall  workload  measure  |  aver  aircraft  count 


I  weight ed_pajneasure  | 


These  records  define  the  workload  statistics  output  by  the  sector 
workload  probe. 


SECTOR  NUMBER 


Number  of  the  sector. 


TIME__INTERVAL_ID  The  time  interval  for  which  these  statistics 

are  calculated. 


total  fl  time 


Total  flight  time  of  all  the  aircraft  within 
the  sector  during  the  time  interval  specified. 


fp_conflict_count  Number  of  encounters  detected  by  flight  plan 

conflict  probe  during  the  time  interval  for 
the  sector. 

airspace_conf lict_  Number  of  encounters  detected  by  airspace 
count  probe  during  the  time  interval  for  the  sector. 

altitude_change_  Number  of  altitude  change  planned  actions  for 
pa  count  the  sector  time  interval. 


al t i tud e_chang e_ 
with_restrictions 
pa  count 

ve  c  tor_pa_c ount 

8  peed_chang  e__pa_ 
count 

hold  pa  count 


densityjneasure 

overall_workload_ 

measure 

aver_alrcraft_ 

count 

weight ed_pa_ 
measure 

pa_counts 


Number  of  altitude  change  with  restrictions 
planned  action  for  the  sector  time  interval. 


Number  of  vector  planned  actions  for  the 
sector  time  interval. 

Number  of  speed  change  planned  actions  for 
the  sector  time  interval. 

Number  of  hold  planned  actions  for  the  sector 
time  interval. 

A  measure  of  the  airspace  density  during  the 
time  interval  for  the  sector. 

Combined  workload  measure  for  the  sector  and 
time  interval. 

Average  number  of  aircraft  for  the  sector 
time  Interval. 

Weighted  planned  action  value  for  the  sector 
time  interval. 

AGGREGATE  (altitude_change_pa_count ,  altitude 
changejd.  th_restrictions_pa_count ,  vector_pa 
count,  speed_change_pa_count ,  hold_pa_count ) . 
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COMBINED_SECTOR_WORKLOAD_MEASURES  ( CSWM ) : 

H - 

|  SECTOR  NUMBER  |  TIME  INTERVAL_ID  I  total_fl_time 


altitude  change  Number  of  altitude  change  planned  actions  for 
pa  counT  ~  the  sector  time  Interval. 

altitude  change  Niaber  of  altitude  change  with  restrictions 
with  restrictions  planned  action  for  the  sector  time  Interval, 
pajeount 

vec  tor_pa_c  ount 

s  pee  d_c  h  ang  e_pa_ 
count 


Nunber  of  vector  planned  actions  for  the 
sector  tine  interval. 

Nuaber  of  speed  change  planned  actions  for 
the  sector  tine  interval. 


hold_pa_count  Nunber  of  hold  planned  actions  for  the  sector 

tine  Interval. 


density  neasure  A  measure  of  the  airspace  density  during  the 

tine  Interval  for  the  sector. 


overall_workload_  Combined  workload  measure  for  the  sector  and 
neasure  time  interval. 


aver_alrcraft_  Average  nunber  of  aircraft  for  the  sector 

count  time  interval. 


weighted_pa_  Weighted  planned  action  value  for  the  sector 

measure  time  interval. 


pa  counts 


cell_density_ 

value 


AGGREGATE  (altitude_change_pa_count,  altitude 
change  with_restrictions_pa_count,  vector_pa 
count,  speed_change_pa_count ,  hold_pa_count) . 

Sum  of  percent  of  aircraft  for  cell  density 
for  sector  time  interval. 


block_density_  Sum  of  percent  of  aircraft  for  block  density 

value  for  sector  time  interval. 


sector  count 


Number  of  basic  sectors  for  the  combined 
sector  under  the  sectorization  plan. 


Each  of  the  system  parameters  is  referenced  as  a  separate  entity. 


Flight  Plan  Conflict  Probe 

Advisory_Seph  Horizontal  separation  criterion  used  by 

Flight  Plan  Conflict  Probe  to  detect  advisory 
violations  (see  Flight  Plan  Conflict  Probe 
for  definition  of  advisory  violations). 


Prlorlty_Seph  Horizontal  separation  criterion  used  by 

Flight  Plan  Conflict  Probe  to  detect  priority 
violations. 

Sepz_Hi  Vertical  separation  criterion  used  by  Flight 

Plan  Conflict  Probe  to  identify  the  loss  of 
vertical  separation  between  two  aircraft,  at 
least  one  of  which  is  above  FL290. 


Sepz_Lo 


Advi8ory_Sept 


Priori ty_Sept 


Vertical  separation  criterion  used  by  Flight 
Plan  Conflict  Probe  to  identify  the  loss  of 
vertical  separation  between  two  aircraft, 
both  of  which  are  at  or  below  FL290. 

Length  of  time  between  the  notification  of  a 
controller  of  an  advisory  violation  and  the 
start  of  the  violation. 

Length  of  time  between  the  notification  of  a 
controller  of  a  priority  violation  and  the 
start  of  the  violation. 


Hold  PA  Parameters 


These  parameters  define  the  system  default  values  for  holding 
pattern  planned  actions. 

Holding_Leg_Length  Length  of  a  holding  pattern  track  leg. 

Holdlng_Pattern_  The  region  protecting  a  holding  pattern. 
Buffer 


Workload  Probe  Parameters 

These  parameters  Include  the  time  parameters  for  which  the  data 

will  be  accumulated,  and  coefficients  for  determining  aircraft, 

pa,  and  conflict  counts. 

Time_Horizon  The  time  interval  for  which  the  sector 

workload  probe  evaluates  its  workload 
measures. 

Display_Time_  The  maximum  time  in  the  future  that  probe 

Horizon  values  will  be  displayed  (this  is  less  than 

the  time-horizon) . 

Time_Interval  The  smallest  quantization  of  the  time-horizon 

for  which  workload  probe  measures  are 
calculated  and  displayed. 

Ac_Coefficient  A  value  which  is  used  as  the  coefficient  for 

aircraft  counts  collected  during  time_ 
interval. 

Airspace_Cfl_  A  value  which  is  used  as  the  coefficient  for 

Coefficient  airspace  conflict  counts  collected  during 

time_interval. 

Flight_Plan_  A  value  which  is  used  as  the  coefficient  for 

Cf l_Coefficient  flight-plan  conflict  counts  collected  during 

time_interval . 

Den8ity_  A  value  which  is  used  as  the  coefficient  for 

Coefficient  the  density  measures. 

Altitude_Change_  A  value  which  is  used  as  the  coefficient  for 

Pa_Coefflcient  altitude  change  pa  counts  during  a  time 

interval. 

Altitude__Change_  A  value  which  is  used  as  the  coefficient  for 
With_Restrictions__  altitude  change  with  restrictions  pa  counts 
Pa_Coefficient  during  a  time  interval. 

Vector_Pa_  A  value  which  is  used  as  the  coefficient  for 

Coefficient  vector  pa  counts  during  a  time  interval. 

Speed_Pa_  A  value  which  is  used  as  the  coefficient  for 

Coefficient  speed  pa  counts  during  a  time  interval. 
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Hold_Pa_  A  value  which  is  used  as  the  coefficient  for 

Coefficient  hold  pa  counts  during  a  time  interval. 

Pa_Coefficients  AGGREGATE  (Altitude_Change_Pa_Coeff , 

Altitude_Change_With_Restrictions_Pa_Coeff , 
Vector_Pa_Coeff ,  Speed_Pa_Coeff ,  Speed_Pa_ 
Coeff,  Hold_Pa_Coeff ). 

Cell_Density_Ratio  Proportion  of  the  density  value  for  cells 

used  in  the  combined  density  value  for  cells 
and  blocks. 


Environmental  Grid  Parameters 


Cell  Width 


Initial  width  of  the  cells  which  compose  the 


APPENDIX  A 


NORMALIZATION  RULES 


The  normalization  process  is  explained  in  varying  amounts  of  detail 
in  different  sources  [1,2, 3, 4].  Codd's  paper  [1]  is  the  first  paper 
on  relational  data  bases;  it  outlines  the  need  for  and  the  advan¬ 
tages  of  using  the  method.  Kent's  paper  [2]  is  a  good  non-technical 
presentation  of  the  whys  and  hows  of  data  normalization*  The  book 
by  Date  [3]  contains  a  technical  presentation  of  relational  models. 
The  book  by  Martin  [4]  gives  step-by-step  implementation  techniques 
for  normalizing  data  relations.  The  following  descriptions  of  the 
rules  were  taken  largely  from  Kent's  paper. 

A.l  First  Normal  Form 


ALL  OCCURRENCES  OF  A  RECORD  TYPE  MUST  HAVE  THE  SAME  NUMBER  OF 
FIELDS,  AND  EACH  FIELD  MUST  CONTAIN  ONLY  ONE  OCCURRENCE.  For 
example,  the  table 


-4— - - - + 

I  PATH_ID  |  fix_l  |  flx_2  I  ...  I  fix_n  I 
H - - - h 

does  not  conform  to  first  normal  form  because  there  are  a  variable 
number  of  fixes  depending  on  the  path  chosen.  Neither  is  it  legal 
to  format  the  table  as 


PATH  ID  |  list  of  fix  names 


since  first  normal  form,  by  definition,  is  a  flat  arrangement  of 
data  containing  only  one  occurrence  of  each  field  in  a  table.  The 
table  should  be 


PATH  ID  |  fix  name  I 


where  every  occurrence  of  a  fix  is  recorded  in  a  separate  table,  and 
the  table  is  keyed  by  path-id  and  fix-name.  Fix  order  is  not  pre¬ 
sented  in  any  way  in  his  table.  Another  table  defines  the  location 
of  each  fix. 


A. 2  Second  Normal  Form 


EACH  NONKEY  FIELD  MUST  BE  A  FACT  ABOUT  THE  ENTIRE  KEY.  For  example, 
the  table 


I  AC_TYPE  I  ALTITUDE  I  min_speed  I  max_speed  I  max_passgrs  | 

is  not  in  second  normal  form  because  the  field  (max)passgrs  does  not 
describe  altitude,  which  is  part  of  the  key.  The  table  must  therefore 
be  split  into  two  tables: 

I  AC_TYPE  I  ALTITUDE  I  min_speed  I  max_apeed  I 


and 


+ 

I 

+■ 


AC_TYPE  I  max_passgrs  | 


A.  3  Third  Normal  Form 


A  NONKEY  FIELD  CANNOT  BE  DEPENDENT  ON  ANOTHER  NONKEY  FIELD.  It  must 
describe  only  the  key.  For  instance,  the  table 


AC  TYPE  I  altitude  I  min  speed 


does  not  conform  to  third  normal  form  because  the  minimum  speed  is 
dependent  on  altitude,  which  is  shown  to  be  a  nonkey  field.  If  alti¬ 
tude  were  part  of  the  key,  the  table  would  be  valid. 

A. A  Fourth  Normal  Form 

A  RECORD  CANNOT  HAVE  TWO  OR  MORE  INDEPENDENT  MULTI-VALUED  FIELDS.  To 
illustrate,  an  example  is  taken  directly  from  Kent's  paper  [2]: 

"Consider  employees,  skills,  and  languages,  where  an  employee  may 
have  several  skills  and  several  languages.  We  have  here  two  many- 
to-many  relationships,  one  between  employees  and  skills,  and  one 
between  employees  and  languages.  Under  fourth  normal  form,  these 
two  relationships  should  not  be  represented  in  a  single  table  such 
as 
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+ - - - - ■  - - H 

|  EMPLOYEE  I  SKILL  1  LANGUAGE  I 
H - + 

Instead,  they  should  be  represented  In  the  two  tables 

+ - h  H - h 

|  EMPLOYEE  |  SKILL  |  and  |  EMPLOYEE  |  LANGUAGE  I 

H - h  H - h 

The  main  problem  with  violating  fourth  normal  form  is  that  it  leads 
to  uncertainties  in  the  maintenance  policies.  Several  policies  are 
possible  for  maintaining  two  independent  multivalued  facts  in  one 
table." 

A. 5  Fifth  Normal  Form 

A  RECORD  IS  IN  FIFTH  NORMAL  FORM  WHEN  ITS  INFORMATION  CONTENT  CANNOT  BE 
RECONSTRUCTED  FROM  SEVERAL  SMALLER  RECORD  TYPES.  (The  case  where  all 
the  smaller  table  types  have  the  same  key  is  the  exception. )  This  form 
further  serves  to  eliminate  redundancies,  but  differs  from  fourth  nor¬ 
mal  form  because  even  though  the  fields  may  be  related,  they  are  still 
separated  into  different  tables. 
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APPENDIX  B 


AT.PHABETICAL  LIST  OF  FULLY  QUALIFIED  NAMES  AND  PARAMETERS 


The  fully  qualified  naaes  in  each  table  are  listed  below  in 
alphabetical  order.  Also  listed  at  the  end  of  this  appendix  are  the 
global  paraaeters  in  alphabetical  order  within  a  functional  grouping. 

ADAPTED_FIXES .FIX  NAME 
ADAPTED_F  IXES .fix~type 
ADAPTED_FIXES . X 
ADAPTED_FIXES . y 

AIRCRAFT_ACCELERATION. acceleration 
AIRCRAFT_ACCELERATION .ALTITUDE 
AIRCRAFT_ACCELERATION. SOURCE 

AIRCRAFTjCURRENTjCLEARANCE .altitude 
AIRCRAFTCURRENTJCL2ARANCE . FLIGHT_NAME 
AIRCRAFT_OJRRENT_CLEARANCE .  speed 

A IRCRAFT_LRC_SPE ED  .ALTITUDE 
AIRCRAFT_LRC_SPEED . SOURCE 
AIRCRAFT_LRC_SPE ED  .speed 

AIRCRAFT_MAX_ENDURANCE_SPEED  .ALTITUDE 
AIRCRAFT_MAX_ENDURANCE_SPEED . SOURCE 
AIRC  RAFT_MAX_ENDURANC  E_S  PEED . speed 

AIRCRAFT_MIN_MAX_SPEED  .ALTITUDE 
AIRCRAFT_MIN_MAX_SPEED . aax_speed 
AIRCRAFT_MIN~MAX_SPEED . ain_speed 
AIRCRAFT_MIN_MAX_SPEED . SOURCE 

AIRCRAFT_TRACKED  POSITION. along_route  distance 
aircraft_tracked“position .FLIGHT_NAME 

AIRCRAFT_TRACKED_POSI TION.TIME 
AIRCRAFT_TRACKED_POSITION . velocity_x 
AIRC8AFT_TRACKED_P0SITI0N. veloci ty_y 
AIRCRAFT_TRACKED_POSITION . velocity_z 
AIRCRAFT_TRACKED_POSITION. x 
AIRCHAFT_TRACKED_POSITION.y 
AIRCRAFT_TRACKED_POSITION.z 

AIRWAYS .AIRWAY_NAME 
AIRWAYS .f ix_name 
AIRWAYS. VERTEX  NUMBER 
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ALTITUDE_CHANGE_PLANNED_ACT IONS . bas  e_along_rout  e_d  i s  tance 
ALTITUDE_CHANGE~PLANNED_ACTIONS . base_t 
ALTITUDE_CHANGE_PLANNED_ACTIONS . bas  e_value_type 
ALTITUDE_CHANGE_PLANNED_ACTIONS.base_x 
ALTITUDE  CHANGE  PLANNED_ACT IONS .base  y 
altitudeTchangeH?lanned_actions . PA_lT5 
ALTITUDE  _CHANGE_PLANNED_ACT IONS . resume_climb_time 
ALTITUDE_CHANGE_PLANNED_ACTIONS . target_altltude 
ALTITUDE_CHANGE_PLANNED_ACT IONS . transition_type 

ALTITUDE_RESTRI CTIONS_PARAMETERS . PA_ID 
ALTITUDE_RESTRICTIONS_PARAMETERS . res  t_qualif ier 
ALTITUDE JIESTRICTIONSJPARAMETERS  .rest_x 
ALTITUDE_RESTRICTIONS_PARAMETERS .  rest_y 
ALTITUDE_RESTRI CTIONS_PARAMETERS . re  st_z 

BASIC_SECTOR_WORKLOAD_MEASURES .  air  spac  ejconf  lie  t_couni 
BAS  I  C_SECTOR_WORKLOAD_MEAS  URES  .alt  i  t  ude__change_pa_count 
BASIC_SECTOR_WORKLOAD_MEASURES .  alt  i  tud  e_change_wi  th_ 
restrictions_pa_count 

BASIC_SECTOR_WORKLOAD_MEASURES.aver_aircraft_count 

BASIC_SECTOR_WORKLOAD_MEASURES .  dens  ity_mea  sure 

BASIC_SECTOR_WORKLOAD_MEASURES .fp  conflict_count 

BASIC_SECTOR_WORKLOAD_MEASURES .ho!d_pa  count 

BAS I  C_SECTOR_WORKLOAD_MEASURES . overall_workload_measure 

BASIC_SECTOR_WORKLOAD_MEASURES . SECTOR  NUMBER 

BASIC_SECTOR_WORKLOAD_MEASURES.speed_change_pa_count 

BASIC_SECTOR_WORKLOAD_MEASURES .TIME  INTERVAL_ID 

BASIC_SECTOR_WORKLOAD_MEASURES . totaI_f l_time 

BAS  I  C_SEC  TOR_WORKLOAD_ME  AS  URES .  vec  t  or j?a_count 

BASIC_SECTOR_WORKLOAD_MEASURES  .weighted_pa_measure 

CLIMB_I AS_TO_GRADIENT . BEG_ALTITUDE 
C  LIMB_I  AS_TO_GRA  DI  ENT .  e  nd_a  1 1  i  t  ude 
CLIMB_IAS_TO_GRADIENT .  GRADIENT 
CLIMB_IAS_TO  GRADIENT. gradient  type 
CLIMB_IAS_TO~GRADIENT. SOURCE 
C  LIM  B_I AS  _TO_GRA  DI ENT . SPEED 

CLIMB_MACH_TO_GRADI  ENT . BEG_ALTITUDE 
CLIMB_MACH_TO_GRADI ENT. e  nd_a It i tude 
CLIMB_MACH_TO_GRADIENT .  GRADIENT 
CLIMB_MACH_TO_GRADIENT.gradient_type 
CLIMB_MACH_TO_GRADIENT. SOURCE 
C  L IM B_MA  C  H_T 0_GRA DI ENT . SPEED 

COMBINED_SE  CT0R_W0RKL0AD_ME  AS  URE . a i r  s  pa  c  e_c  onf 1 i c  t_c  oun t 
COMBINED  SECTOR  WORKLOAD  MEASURE. altitude  change  pa  count 


COMBINED_SECTOR_WORKLQAD_MEASURE.altitude_change_wi  th_ 
restrictions_pa_count 

COMBIKED_SECTOR_WORKLOAD_MEASURE . a ver_a ircraf t_count 
COMBINED_SECTOR_WORKLQAD_MEASURE . bio  ck  denslt  y_value 
COMBINED_SECTOR  WORKLOAD_MEASURE.  cell_3‘en8ity_value 
C0MBINED_SECT0R“W0RXLQAD_MEASURE.denaity_mea8ure 
COMBINED_SECTOR_WORKLOAD_MEASURE . f p_c  onf lie  t_c  ount 
COMBINED_SECTOR_WORKLOAD_HEASURE . hoi  d_pa_coun  t 
COMBINED_SECTOR_WORKLOAD_MEASURE . overall~workload_measure 
COMBINED_SECTOR_WORKLQAD_MEASURE  .sect  or Jcount 
COMBINED_SECTOR_WORKLOAD_MEASURE. SECTOR_NUMBER 
COMBINED_SECTOR_WORKLOAD_MEASURE . TIME_INTERVAL_ID 
COMBINED_SECTOR_WORKLOAD_MEASURE . total_f  l_t lme 
COMBINED_SECTOR_WORKLQAD_MEASURE .  epee  d_change_pa_count 
COMBINED_SECTOR_WORKLOAD_MEASURE . vector_pa_count 
COMBINED_SECTOR_WORKLOAD_MEASURE . vel ghted_pa jneasure 

CU  RRENT_T IME . date 
CURRENTJT1ME. time 

DESCENT_IAS_TO_GRADIENT. BEG_ALTITUDE 
DESCENT_IAS_TO_GRADIENT . endjalt Itude 
DES  CENT_I  AS_TO_GRADI ENT . GRADI ENT 
D ESCENT_I AS_TO_GRADIENT . gradient  type 
DESCENT_IAS_TO_GRADIENT. SOURCE 
DESCENT_IAS_TO~GRADIENT. SPEED 

D  ES  C  ENT_MACH_TO_GRADI ENT . BEG  ALTITUDE 
DESCENT_MACH_TO_GRADIENT . endjalt 1 tude 
DESCENT_MACH_TO_GRADIENT. GRADIENT 
DESCENT_MACH_TO_GRADIENT.gradlent_type 
DESCENT_MACH_TO_GRADIENT. SOURCE 
DESCENT_MACH_TO_GRADIENT . SPEED 

E_MSAW_AREAS  .E_MSAW_NAME 
E_MSAW_AREAS . volume_id 

ENCOUNTERS .adv  viol_end_time 
ENCOUNTERS . ADV~V  1 0L_  ST ART_T I ME 
ENCOUNTffiS.display_as_advlsory_time 
ENCOUNTERS. display_as_prlorlty_tlme 
ENCOUNTERS .FIR ST_FL_I D 
ENCOUNTERS . f ll_vlol  jsnd_x 
ENCOUNTERS . f ll_viol_end_y 
ENCOUNTERS . f ll_viol_end_z 
ENCOUNTERS . f ll_vlol_s tart_x 
ENCOUNTERS . fll_viol_start_y 
ENCOUNTERS. f 11  viol  start  z 


ENCOUNTERS . f 12_viol_end_x 
ENCOUNTERS . f 12_viol_end_y 
ENCOUNTERS . f 12~viol_end~z 
ENCOUNTERS . f  12_viol_start_x 
ENCOUNTERS . f  12~viol_start_y 
ENCOUNTERS .  f  12_viol_s  tart_z 
ENCOUNTERS .msepjdistance 
ENCOUNTERS .msep_time 
ENCOUNTERS . prior_viol_end_time 
ENCOUNTHIS .  prl  or_viol_s  tartjt  lme 
ENCOUNTERS . SECOND_FL_ID 

ENVlRONHENTAL_CELL_CONTENTS .CELL__ID 
ENV IRONMENTALjC  ELL_CONTENTS . V0LUME_ID 

ENV  IROMENTAL_CELLS  .CELL_ID 
ENVIRONMENTAL_CELLS . max_x 
ENV IRONMENTALjC ELLS .max_y 
ENV IRONMENTALjC  ELLS .min_x 
ENV IRONMENTALjC ELLS .min_y 

ENV IRONMENTAL_CONFLICT. altitude 

ENVlR01WENTAL_C0NFLICT.diaplay_a8_advi8ory__time 

ENV IRONMENTAL_CONFLICT . FL_ID 
ENV IRONMENTAL_CONFLICT . TIME 
ENVIRONMENTAL_CONFLICT . volume_id 
ENVIROlWENTALjCONFLICT.  x 
ENVlRONMENTAL_CONFLICT. y 

FL  ID_ASSOCIATIONS.FL_ID 
FL~ID_ASS  OC IAT IONS . f l_id_type 
FL_ID_ASSOCIATIONS . flight  _name 

FLIGHT_PLANS .aircraf  t_type 
FLIGHT_PLANS.approved_crui8e_altitude 
FLIGHT_PLANS .approved_route_string 
FLIGHT_PLANS.approved_true_air_speed 
FLIGHT  PLANS .arrival_procedure_name 
FLIGHT_PLANS . a  r ri val_pr  oc  e  du  r  e_ty pe 
FLIGHT_PLANS . beacon_code 
FLIGHTJPLANS . dep_arr_procedure_name 
FLIGHT_PLANS . de  p_ar r_procedure_type 
FLIGHT_PLANS .  de  part  ure_procedure__name 
FLIGHT_PLANS.departure_procedurej:ype 
FLIGHT_PLANS .destination 
FLIGHT_PLANS . equippage 
FLIGHT  PLANS. FLIGHT_NAME 


FLIGHT_PLANS .origin 
FLIGHT_PLANS .weight 

HOLD_ON_ROUTEJ>LANNED_ACTIONS . ef  c_time 
HOLD_CN_ROUTE_PLANNED_ACTIONS .hold_fix_x 
HOLD_ON_ROUTE_PLANNED_ACTIONS .hold_f ix_y 
HGLD_QN_ROUTE_PLANNED_ACT IONS . inbound_d  irection 
HOLD_ON_ROUTE_PLANNED_ACTIONS . leg_length_distance 
HOLD  J)NJROUTE_PLANNED_ACTIONS .  leg JLeng  th_time 
HOLD_ON_ROUTE_PLANNED_ACTIONS . 1 eg_leng  th“t  ype 
HQLD_ON_ROUTE_PLANNED_ACTIONS.PA_ID 
HOLD_ON_ROUT  E_P  LANNED_ACT  IONS .  tum_direction 

MANEUVER_ENVELOPES .  FL_ID 
MANEUVER_ENVE LOPES .ld_t 
MANEUVER_ENVELOPES .ld_x 
MANEUVER_ENVE LOPES .ld_y 
MANEUVER_ENVELOPES .ld_z 
MANEUVER_ENVE LOPES . lu_t 
MANEUVER_ENVELOPES .lu_x 
MANEDVER_ENVELOPES . lu_y 
MANEUVER_ENVELOPES .lu_z 
MANEUVER_ENVELOPES . rd_t 
MANEUVER_ENVELOPES . rd_x 
MANEUVER_ENVELOPES . rd_y 
MANEUVERJBNVELOPES . rd_z 
MANEUVER_ENVE LOPES . r u_t 
MANEUVER  ENVELOPES . ru_x 
MANEUVERJBNVELOPES . ru_y 
MANEUVER_ENVELOPES . ru_z 
MANEUVER_ENVELOPES .TIME 

NOMINAL_CLIMB_S  PEEDS . las 
NOMINALJCLIMBSPEEDS . mach 
NOMINAL_CLIMB_SPEEDS . SOURCE 

NOMINAL  DESCENT  SPEEDS. las 
N0MINAL_DESCENT“SPEEDS .mach 
NOMINAL_DESCENT_SPEEDS . SOURCE 

PLANNED_ACT  ION JHJRAT  ION . pa_end_time 
PLANNED_ACTION_DURATION . PA_ID 
PLANNED_ACTICW_DURATION. pa_start_time 

PLANNED_ACTIONS . f l_id 
PLANNED_ACT IONS .PA_ID 
PLANNED_ACTIONS . pa_s  ourc  e 
PLANNED_ACT IONS . pa _type 
PLANNED_ACT IONS . plan_t ime 


PRIOR_ENCOUNTERS .adv_viol_end_time 
PRIOR_ENCOUNTERS . ADV_V I0L_START_T1ME 
PRI0R_ENC0UNTERS.display_as_advr8ory_time 
PRI0R_ENC0UNTERS.di8play_a8_priority_time 
PRIOR_ENCOUNTERS  .FIRST_FL_ID 
PRIOR_ENCOUNTERS . fll_viol_end_x 
PRIOR_ENCOUNTERS . f ll_viol_end_y 
PRIOR_ENCOUNTERS . f ll_viol_end_z 
PRIOR_ENCOUNTERS . f  ll_violj3tart_x 
PRIOR_ENCOUNTERS.fll_viol_start_y 
PRIOR  ENCOUNTERS. fll_viol_8tart__z 
PRIOR_ENCOUNTERS .  f  12_viol_end_x 
PRIOR_ENCOUNTERS . f 12_viol_end_y 
PRIORJENCOUNTERS . f 12_viol_end_z 
PRIOR_ENCOUNTERS . f 12_viol_star t_x 
PRIORJENCOUNTERS .  f  12_viol_start_y 
PRIOR_ENCOUNT  ERS .  f  12_vlol_8tart_z 
PRIOR_ENCOUNTERS .msepji  istance 
PRIOR_ENCOUNTERS . mse  p_time 
PRIOR_ENCOUNTERS . prior_viol_end_time 
PRI OR_ENCOUNTERS . prior_vlol_8tart_time 
PRIOR_ENCOUNTERS . SECOND_FL_ID 

ROUTES . ALONG_ROUTE_DISTANCE 
ROUTES .FL_ID 
ROUTES. x 
ROUTES. y 

SECTOR_SH ELVES . SECTOR_NUMBER 
SECTOR_SHELVES . SHELF_NAME 
SEC TOR_SH ELVES .volumeJLd 

SECTOR! ZAT ION_PLAN . a  re  a_name 
SECTORIZATION_PLAN.combined_sector_number 
SECTORI ZATION_PLAN . PLAN_TYPE 
SECTORI ZATION_PLAN . SECTOR_NUMBER 

SECTORI  2ATION_SCHEDULE . AR£A_NAME 
SECTORI ZATION_SCHEDULE. plan_type 
SECTORI ZAT ION_SCHEDULE .TIME 

SECTORS . center_name 
SECTCMIS  ,8ector_name 
SECTORS . SECTOR_NUMBER 
SECTORS. volume_id 

SECTORS_ENTERED.FL_ID 
SECTORS_ENT£RED. sec tor_n umber 
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SECTORS  ENTERED. TIME 
SECTORS~ENTERED.x 
SECTORS_ENTERED.y 
SECTORS_ENTERED.z 

SPARSE_CELLS ,entry_time 
SPAR SE_CELLS .exit  time 
SPARSE_CELLS . FL_ID 
S PAR SE_C  ELLS .max_z 
SPARSE_CELLS.min_z 
S PAR SE_C  ELLS ,TREE_NODE_ID 

SPECIAL_USE_AIRSPACES  .airspacejtype 
SPECIAL_USE_AIRSPACES .  SPECIAL_USE_AIRSPACE_NAME 
SPECIAL_USE_AIRSPACES. start  time 
SPEC  IAL_USE_AIR  SPAC  ES  .stopjtlme 
SPECIAL_U  SE_AIRSPAC  ES .  volume_id 

SPEED_CHANGE_PLANNED_ACTIONS . base_along_route_distance 
SPEEI>~  CHANGE_PLANNED_ACTIONS  .base  time 
SPEEDjC  HANGE_PLANNED_ACTIO  NS . ba  8e”value_loca tion 
SPEED_CHANGE_PLANNED_ACTIONS .base“value  type 
SPE  ED_CHANGE_PLANNED_ACTIONS . base_x 
S  PEED_CHANGE_PLANNED_ACT IONS .base_y 
SPEED_CHANGE_PLANNED_ACTIONS . basez 
SPEED_CHANGE_PLANNED  ACTIONS. PA  ID 
SPEED_CHANGE_PLANNED_ACTIONS .speed 

SPEED_RESTRICTIONS_PARAMETERS .PA_ID 
SPEED_RESTRICTIONS_PARAMETERS.rest__qualifier 

SWP_CELL . CELL_ID 
SWP_CELL.max_altltude 
SWP_CELL.min_altitude 
SWP_CELL. s  ect or_number 
SWP  C  ELL . x_cel l~i d 
SWP~CELL.  y_cell_id 

TRAJECTORIES . cusp_type 
TRAJECTORIES.  FL_ID 
TRAJECTORIES.  ground_speed 
TRAJECTORIES .TIME 
TRAJECTORIES.* 

TRAJECTORIES,  y 
TRAJECTORIES. z 

VEC  TO  R_PLANNED_ACT IONS . P A_I D 
VECTOR_PLANNED_ACT IONS . VERTEX_SEQUENCE_NUMBER 


VECTOR_PLANNED_ACTIONS . x 
VEC  TOR__PLANNED_ACT  IONS .  y 

V  OL  UME_C  0  ORDI  NAT  ES .  VERTEX_NUMBER 
VOLUMEjCOORDINATES . VQLUME_ID 
VOLUME_COORDINATES . x 
VOLUMEjCOORDINATES .  y 

VOLUMES . ceiling_altitude 
VOLUMES .floor_altitude 
VOLUMES . polygon_type 
VOLUMES .VQLUMEID 
VOLUMES .volumet ype 

WINDS. bltx 
WINDS. blt_y 
WINDS. bltz 
WINDS . direction 
WINDS. flb_x 
WINDS. flb_y 
WINDS. flbz 
WINDS. frb_x 
WINDS. frb_y 
WINDS. frbz 
WINDS . speed 
WINDS . temperature 
WINDS. time 
WINDS . WIND_CELL_ID 

WORKLOAD  JTHRESHGLDS . SECTOR_NUMBER 
WORKLOAD_THRESHOLDS . threshold_value 
WORKLOADTHRESHQLDS . time 
WORKLOAD  THRESHOLDS. WORKLOAD  MEASURE 


Environmental  Grid  Parameters 
Cell  Width 


Flight  Plan  Conflict  Probe  Parameters 


Hold  PA  Parameters 


Holding_Leg_leng  th 
Holding_Pattern_Buffer 


Workload  Probe  Parameters 


Ac_Coefficient 
AirspacejCfljCoefficient 
Altitude_Change_Pa_Coefficient 
A1 t i t ude_Ch ang e_Wi th_Re s t r i c t i ons_Pa 
Coefficient 
Cell_Density_Ratio 
Density_Coefficient 
Di splay_Time_Horiz  on 
Flight_Plan_Cf l_Coef f lcient 
Hold_Pa_Coefficient 
Pa_Coefficients 
Speed_Pa_Coefficient 
Time_Horizon 
Time_Interval 
Vector  Pa  Coefficient 
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APPENDIX  C 


FIELD  TYPE  AND  TABLE  CROSS  REFERENCE 


Below  Is  a  list  of  field  types  and  the  tables  In  which  each  field  type 
appears.  A  field  type  is  the  last  term  of  the  name  (for  instance,  the 
type  of  beg-altitude  is  altitude;  the  type  of  holding-pattern-buffer 
is  buffer).  Following  the  table  name  in  parentheses  is  the  modifier 
of  the  field  type.  When  a  prefix  is  shown  in  all  cap3,  the  field  is 
also  the  key  (or  part  of  the  key)  of  the  table.  System  parameters  are 
not  included  in  this  cross  reference. 

acceleration 

AIRCRAFT_ACCELERATION 

altitude  (see  also  "z") 

AIRCRAFT_ACCELERATION 

AIRCRAFT_LRC_SPEED 

AIRCRAFT_MAX_ENDURANCE_SPEED 

AIRCRAFT_MIN_MAX_SPEED 

ALTITUDE_CHANGE_PLANNED_ACTIONS  ( targ et_) 

AIRCRAFT_CURRENT  JCLEARANCE 
C LIMB_I AS_TO_GRADI ENT  (BEG_) 

CLIMB_IAS_TO_GRADIENT  (end_) 

CLIMB_MACH_TO_GRADIENT  (BEG_) 

CLIMB_MaCH_TO_GRADIENT  (end_) 

DESCENT_I AS_TO_GRADI ENT  (BEG  ) 

D ESC ENT_I AS_T 0_GRADI ENT  (end” ) 

D  ESCENT JMACH_TO_GRADI ENT  ( BEG_) 

DESCENT_MACH_TO_GRADI ENT  (end_) 

ENVIRONMENTAL  CONFLICT 
FLIGHT_PLANS  Tapproved_cruise_) 

SWP_CELL  (max_) 

SWP_CELL  (min_) 

VOLUMES  (ceiling_) 

VOLUMES  (floor_) 

code 

FLIGHT_PLANS  (beacon_ ) 
count 

BAS I C_SECTOR_WORKLOAD_ME ASURES  (airspace-conf lict_) 
BASIC_SECTOR_WORKLOAD_MEASURES  (altitude_change_pa_) 

BAS IC_SECTOR_WORKLOAD_ME ASURES 

( al t i tude_chang  e_wi t h_re striction  s_pa_ ) 

BAS I C_SECTOR_WORKLOAD_ME ASURES  ( a ver_a i rc r af t_ ) 
BASIC_SECTOR_WORFLOAD_ME ASURES  (f p_conf lict_) 
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count  (continued) 

BAS I C_SEC TOR_WORKLOAD_MEAS URES  (hold  pa  ) 

B  AS  I  C_S  EC  T  OR_W ORKL  QAD_ME AS  URE  S  (  speeZ_cKange_pa_) 

BAS I  C_SECTOR_WORKLOAD_ME AS  URES  ( vector_pa_) 
COMBIKED_SECTOR_WORKLQAD_MEASURES  (airspace-conf lict_) 
COMBI NED_SECTOR_WORKLOAD_MEAS URES  ( alti  tude_change_pa_) 
C  OMBINED_SECTOR_WORKLQAD_ME ASURES 

(altitude_change_with_re8trictions_j>a_) 
COMBINED_SECTOR_WORKLQAD_ME ASURES  (aver_aircraf  t_) 

COMBI NED_SECTOR_WORKLOAD_ME AS URES  (fp  conflict^) 

COMBI NED_SEC T OR_WORKL 0AD_ME AS URES  (hoTd_pa  ) 
COMBINED_SECTOR_WORKLOAD_MEASURES  ( sector_T 
COMBINED_SECTOR_WORKLOAD_MEASURES  ( speed_change_pa_) 
COMBINED_SECTOR_WORKLOAD_MEAS  URES  (  vector_pa_) 

date 

CURRENT_T  IME 

destination 

FLIGHT_PLANS 

direction 

HOLD_ON_ROUTE_PLANNED_ACT IONS  (inbound  ) 

H OLD_ON_ROUTE_P LANNED  ACTIONS  (turn_) 

WINDS 

distance 

AIRCRAFT_TRACKED_POSITION  (along  route_) 
ALTITUDE_CHANGE_PLANNED_ACTIONS  Tbase_along_route_) 
ENCOUNTERS  (msep_) 

HOLD_ON_ROUTE_PLANNED_ACTIONS  ( leg_leng  th_) 
PRIOR_ENCOUNTERS  (msep_) 

ROUTES  (ALONG_ROUTE_) 

SPEED_CHANGE_PLANNED_ACTIONS  ( base_along_route_) 

equippage 

FLIGHT_PLANS 

gradient 

CLIMBJL  AS_TO_GRADI ENT 
CLIMB_MACH_TO_GRADIENT 
DESCENT_IAS_TO_GRADI ENT 
DESCENT_MACH_TO_GRADIENT 

ias  (see  also  "speed"  and  "mach") 

NOMINAL_CLIMB_SPEEDS 
NCWINAL  DESCENT  SPEEDS 


id 


ALTITUDEJC HANGE_PLANNED_ACTION_  (PA_) 
ALTITUDE_RESTRICTIONS_PARAMETERS  (PA_) 

BAS I  C_SECTOR_WORKLOAD_ME AS URES  ( TIME_INTERVAL_) 
COMBINED  SECTOR_WORKLOAD_MEASURES  (TIME  INTERVAL_) 
E_MSAW_AKEAS  (volume_) 

ENCOUNTERS  (SECOND_FL  ) 

ENCOUNTERS  (FIRST_FL_7 
ENVIRONMENTAL_CELL_CONTENTS  (CELL_) 

ENV IR ONME NTAL_C ELL_C ONT ENTS  (VOLUME_) 
ENVIRONMENTALjCELLS  (CELL_) 

ENV IR ONME NTAL_CONFLICT  (FL_) 

ENVIRONMENT AL_CONFLICT  (voluoe_) 

FLIGHT_ID_AS  SOC IATIONS  (FL_) 
HQLD_ON_ROUTE_PLANNED_ACTIONS  (PA_) 

MANEUVER_ENVE LOPES  (FL_) 

PLANNED_ACT IQN_DURATION  (PA_) 

PLANNED_ACTIONS  (PA_) 

PLANNED_ACTIONS  (fl_) 

PRIOR_ENCOUNTERS  (FIRST_FL_) 

PRIOR_ENCOUNTERS  (SECOND_FL_) 

ROUTES  (FL_) 

SECTQR_SHELVES  (volume_) 

SECTORS  (volume_) 

SECTORS_ENTERED  (FL_) 

SPAR SE_C  ELLS  (FL  ) 

SPAR SE_C ELLS  (TREE_NODE_) 

SPECIAL_USE_AIRSPACES  (volume_) 
SPEED_CHANGE_PLANNED_ACTIONS  IPA_) 
SPEED_RESTRICTIONS_PARAMETERS  (PA_) 

SWP_CELL  (CELL_) 

SWP_CELL  (x_cell_) 

SWPjCELL  (y_cell_) 

TRAJECTORIES  (FL_) 

VECTOR_PLANNED_ACTIONS  (PA_) 

VOLUME JCOORDINATES  (VOLUME_) 

VOLUMES  (VOLUME  ) 

WINDS  (WIND_CElI_) 

location 

SPEED_CHANGE_PLANNED_ACTIONS  ( base_value_) 

mach  (see  also  "ias"  and  "speed") 

NOMINAL_C  LIM  B_SPEEDS 
NOMINAL  DESCENT  SPEEDS 
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measure 

BAS  I  C_SECTOR_WORKLOAD_ME  ASURES  (density_) 
BASIC_SECTOR_WORKLQAD_MEASURES  ( o ver all_workloa d_) 

BAS  IC_SECTOR_WORKLOAD_ME  ASURES  (weighted_pa  ) 
COMBINED_SECTOR_WORKLQAD_ME ASURES  (density_T 
COMBI NED_SECTOR_WORKLOAD_ME ASURES  (overall  workload_) 
COMBINED_SECTOR_WORKLOAD_ME ASURES  (welghted_pa_) 
WORKLOAD_THRESHOLDS  (W0RKL0AD_) 


name 

ADAPTED_FIXES  (FIX_) 
AIRCRAFT_CURRENT_CLEARANCE  ( FLIGHT_  ) 
AIRCRAFTJTRACKED  POSITION  (FLIGHT_) 

AIRWAYS  (AIRWAY_T 

AIRWAYS  (f ix _ ) 

E_MSAW_AREAS  (E_MSAW_) 

FLIGHTED  ASSOCIATIONS  (flight_) 

FLIGHT_PLANS  (FLIGHT_) 

FLIGHT_PLANS  (arrival_procedure__) 

FLIGHT_PLAN S  (dep_arr_procedure~) 

FLIGHT_PLANS  (departure_procedure_) 

SECT OR_SHELVES  (  SHELF_) 

SECTORIZATION_PLAN  (area_) 

SECTOR! ZAT ION_SCHEDUL E  (AREA_) 

SECTORS  (center_) 

SECTORS  (sector) 

SPECIAL_USE_AIRSPACES  ( SPECIAL_USE_AIRSPACE_) 
number 

AIRWAYS  (VERTEX_) 

dASIC_SECTOR_WORKLOAD_ME ASURES  (SECTOR_) 

C CMBINED_SECTOR  WORKLOAD_MEASURES  (SECTOR_) 
SECTOR_SH ELVES  ISECT0R_) 

SECTOR! ZAT ION_PLAN  ( SECT0R_  ) 
SECTORIZATIONJPLAN  (combined_sector_) 

SECTORS  (SECTOR_) 

SECTORS_ENTERED  (sector_) 

SWP  CELL  (aector_) 

VECTORJPLANNED  ACTIONS  (VERTEX_SEQUENCE_) 
VOLUME JUOORDINATES  (VERTEX_) 

WORKLOAD  THRESHOLDS  (SECTOR  ) 


origin 

FLIGHT  PLANS 


qualifier 

ALTITUDE_RESTRICTIONS_PARAMETERS  (rest  ) 
SPEED  RESTRICTIONS  PARAMETERS  (rest  ) 
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source 

AIRCRAFT  ACCELERATION 
AIRCRAFT]LRC_SPEED 
AIRCRAFT_MAX_ENDURANC  E_SPEED 
AIRCRAFT_MIN_MAX  SPEED 
CLIMB  I AS_TO_GRADI ENT 
CLIMB~MACH  TOjGRADIENT 
DESCENT  IAS  TO  GRADIENT 
DESCENT“MACff  T3_GRADIENT 
NOMINAL  CLIMB_SPEEDS 
NOMINAL~DESCENT_SPEEDS 
PLANNED~ACTIONS  (pa_) 

speed  (see  also  Nlas"  and  "mach" ) 
AIRCRA  FT_CURRENT_C  1 EARANC  E 
AIRCRAFT_LRC_SPEED 
AIRCRAFT“MAX_ENDURANCE  SPEED 
AIRCRAFT_MIN_MAX_SPEED~(nax_) 
AIRCRAFT_MIN_MAX_SPEED  (nin_) 
CLIMB_IAS_TO_GRADIENT 
C  LIM  B_MACH_TO_GRADI ENT 
DESCENT_IAS_TO_GRADIENT 
DESCENT_MACH_TO_GRADIENT 
FLIGHT_PLANS  (approve d_tru e_a lr_ ) 
SPEED_CHANGE_PLANNED  ACTIONS 
TRAJECTORIES  (ground^) 

WINDS 


string 

FLIGHT_PLANS  (approved_route_) 
t  (see  also  "time”) 

ALTITUDEjC HANGE_PLANNED_ACTI ONS  (base_) 
MANEUVER_ENVELOPES  (ld_) 

MANEUVER_ENVELOPES  (lu  ) 

MANEOVER_ENVELOPES  (rd~) 

MANEUVER_ENVELOPES  (ru_) 

temperature 

WINDS 

time  (see  also  "t" ) 

AIRCRAFT  TRACKED  POSITION 

ALT ITUD EXCHANGE  PLANN ED_AC T I ON S  (resume_climb_) 
BASIC  SECTOR_WORKLOAD_MEASURES  (total  fl_) 
COMBINED_SECTOR_WORKLOAD_MEASURES  ( to tal_f 1_) 
CURRENT_TIME 

ENCOUNTERS  (adv_viol  end_) 
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time  (continued) 

ENCOUNTERS  (ADV_VIOL_START  ) 

ENCOUNTERS  (di8play_as-advTsory_) 

ENCOUNTERS  (display_as_priority_) 

ENCOUNTERS  (msep_)  ~ 

ENCOUNTERS  (prior_viol_end_) 

ENCOUNTERS  (prior_viol_start_) 
ENVIRONMENTAL_CONFLICT 

ENV IRONMENTALjC ONFLICT  (display_as_advisory_) 
HOLD_ON_ROUTE_PLANNED_ACTIONS  (EFC_) 

HOLD  ON_ROUTE_PLANNED_ACT IONS  (leg_length_) 
MANEUVER_ENVE  LOPES 
PLANNED_ACTION_DURAT ION  (pa_start_) 
PLANNED_ACTION_DURATION  (pa_end_) 

PLANNED_ACT IONS  (plan_) 

PRIOR_ENCOUNTERS  (adv_viol_end_) 
PRIOR_ENCOUNTERS  (ADV_VIOL_START_) 
PRIOR_ENCOUNTERS  (display_a8_advisory_) 
PRIOR_ENCOUNTERS  (display_as_priority_) 
PRIOR_ENCOUNTERS  (msep_) 

PRIOR_ENCOUNTERS  (prior_viol_end_) 
PRIOR_ENCOUNTERS  ( pr i or_viol_s tart_) 

SECTORI ZATION_SCHEDULE 
SECTORS_ENTERED 
SPARSE_CELLS  (entry_) 

SPARSEJCELLS  (exit_) 

SPECIAL_USE_AIRSPACES  (start_) 

SPEC IAL_USE_AIR SPACES  (stop  ) 
SPEED_CHANGE_PLANNED_ACT IONS  (base_) 
TRAJECTORIES 
WINDS 

WORKLOAD  THRESHOLDS 


type 

ADAPTED_FIXES  (fix_) 

ALTITUDE_C HANGE_PLANNED_ACTI ONS  ( base_value_) 
ALTITUDE _CHANGE_PLANNED_ACT IONS  ( transition_) 
C LIMB_I AS_TO_GRADI ENT  (gradient_) 
CLIMB_MACH_TO_GRADIENT  (gradient_) 

D ESCENT_I AS_TO_GRADI ENT  (gradient_) 
DESCENT_MACH_TO_GRADIENT  (gradient_) 
FLIGHT_ID_AS SOC IATIONS  (fl_id_) 

FLIGHT_PLANS  (aircraft_) 

FLIGHT_PLANS  (arrival_procedure_) 

FLIGHT_PLANS  (dep_arr_procedure_) 

FLIGHT_PLANS  ( depart  ure_procedur e_) 
HOLD_ON_ROUTE_PLANNED_ACT IONS  ( leg_length_) 
PLANNED_ACTIONS  (pa_) 
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type  (continued) 

SECTORIZATION_PLAN  (PLAN_), 

SECTORI  ZATION_SCHEDULE  (plan_) 

SPEC IAL_U SE_A1R SP AC ES  (airspace_) 

S  PEED__CHANGE_PLANNED_ACT IONS  (base_value_) 
TRAJECTORIES  (cuap_) 

VOLUMES  (polygon  ) 

VOLUMES  (voluaeJT 

value 

COMBINED  SECTOR  WORKLOAD  MEASURES  (block  density  ) 
COMBINED~SECTOR3^0RKLQAD_MEASURES  (cellJ3ensity_7 
W ORKLOAD_THR£ S H OLD S  (threshold_) 

weight 

FLIGHT  PLANS 


ADAPTEDFIXES 
AIRCRAFT_TRACKED_PO  SI T I ON 
AIRCRAFT_TRACKED_POSI TION  (velocity_) 
ALTITUDE  CHANGE_PLANNED_ACTIONS  (base_) 
ALTITUDE“RESTRICTIONS_PARAMETERS  (rest_) 
ENCOUNTERS  (fll_viol  end_) 

ENCOUNTERS  (f ll_viol~start_) 

ENCOUNTERS  (f 12_viol_end_) 

ENCOUNTERS  (fl2_viol  start) 
ENVIRONMENTALJCELLS  Tmax_) 

ENV IR OfWENTALjC  ELLS  (ain_) 

ENVIRONMENT  AL_CONFLICT 

HOLD_ON_ROUTE_PLANNED  ACTIONS  (hold_fix_) 
MANEUVER_ENVELOPES  (ld_) 
MANEUVER_ENVELOPES  (lu_) 
MANEUVER_ENVELOPES  (rd  ) 
MANEUVERJENVELOPES  (ru_) 

PRIOR_ENCOUNTERS  (fll  viol_end_) 

PRIOR  ENCOUNTERS  (f ll“vIol“start  ) 

PRI0R~i NCOUNTERS  (f 12_viol~end  ) 

PRIOR_l  (COUNTERS  (fl2_viol_start_) 

ROUTES 

SECTORS_ENTERED 

SPEED  C HANGE_P LANNE D_ACT IONS  (base_) 

TRAJECTORIES 

VECTOR_PLANNED_ACTIONS 

VOLUME  COORDINATES 

WINDS  Tblt_) 

WINDS  (flb_) 

WINDS  (f rb_) 


y 


ADAPTED_FIXES 
AIRCRAFT_TRACKED_PO  SIT ION 
AIRCRAFT_TRACKED_POSITION  (velocity_) 
ALTITUDE j:HANGE_PLANNED_ACT IONS  (base_) 
ALTITUDE_RESTRI CTIONS_PARAMETERS  (rest_) 
ENCOUNTERS  (fll_viol_end_) 

ENCOUNTERS  (f ll_viol_start_) 

ENCOUNTERS  (f 12_viol_end_) 

ENCOUNTERS  (f  12_yiol_start_) 

ENV IRONMENTALjCELLS  (max_) 

ENV IRONMENTAL_CELLS  (min_) 
ENVIRONMENTAL_CONFLICT 
HOLD_ON_ROUTE_PLANNED_ACTIONS  ( hold_f ix_) 
MANEUVER_ENVELOP ES  (ld_) 
MANEUVER_ENVELOPES  (lu_) 
MANEUVER_ENVELOPES  (rd_) 
MANEUVER_ENVELOPES  (ru_) 

PRIOR_ENCOUNTERS  (fll_viol_end_) 
PRIOR_ENCOUNTERS  (f ll_viol_atart_) 
PRIOR_ENCOUNTERS  (fl2_viol_end_) 
PRIOR_ENCOUNTERS  (f  12_viol_start__) 

ROUTES 

SECTORS_ENTERED 

SPEED_CHANGE_PLANNED_ACTIONS  (base_) 

TRAJECTORIES 

VECTOR_PLANNED_ACTIONS 

V  OLUME_C  OORDINAT  ES 

WINDS  (blt_) 

WINDS  (flb_) 

WINDS  (frb_) 

(see  also  "altitude") 

AIRC  RA  FT_TRACKED_P  0  S I T 1 0 N 
AIRCRAFT_TRACKED_PO SIT ION  (velocity_) 
ALTITUDE_RESTRICTIONS_PARAMETERS  (rest_) 
ENCOUNTERS  (f ll-viol_end_) 

ENCOUNTERS  (f ll_viol_start_) 

ENCOUNTERS  (fl2_viol_end_) 

ENCOUNTERS  (f 12_viol_start_) 
MANEUVER_ENVELOPES  (ld_) 
MANEUVER_ENVELOPES  (lu_) 
MANEUVER_ENVELOPES  (rd_) 
MANEUVER_ENVELOPES  (ru_) 

PRIOR  ENCOUNTERS  (fll-viol_end_) 

PRIOR  ENCOUNTERS  (f ll_viol_start_) 

PRIOR  ENCOUNTERS  (f 12_viol_end_) 

PRIOR  ENCOUNTERS  (f!2  viol  start  ) 
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SECTORS  ENTERED 
SPARSE JCELLS  (max  ) 

SPARSE  CELLS  (min") 

SPEED  CHANGE  PLANNED_ACT IONS  (base  ) 

TRAJECTORIES 

WINDS  (bit  ) 

WINDS  (flb“) 

WINDS  (frb  ) 
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A I RCRAFT_C  URRE NT_C  LE ARANC  E 
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AIRCRAFT_MAX_ENDURANCE__SPEED 

AIRCRAFT _MIN_MAX_SPEED 

AI RCRAFT_TRACKED  JPO S I T I 0 N 

AIRWAYS 

ALTITUDE  J3HANGEJ>LANNED_ACTI0N 

ALTITUDE_RESTRICTIONS_PARAMETERS 

BASIC  SECTOR_WORKLOAD_MEASURES 

CLIMB~I  AS__TO_GRADI  ENT 

CLIMB_MACH_TO_GRADIENT 

COMBINED_SECTOR_WORKLOAD_MEASURES 

CURRENT_TIME 

DESCENT_IAS__TO_GRADIENT 

DESCENT _MACH_TO_GRADIENT 

EMSAWAREAS 

ENCOUNTERS 

ENVIRONMENTAL_CELLS 

ENVIRONMENT  AL_CELL_CONTENTS 

ENVIRONMENTALJCONFLICT 

FLIGHT_ID__ASSOCIATIONS 

FLIGHT_PLANS 

HOLD_ON_ROUTEJPLANNED_ACTIONS 

MANEUVER_ENV ELOPES 

NOMINAL_CLIMB__SPEEDS 

NOMT  NAL _DESCENT_SPEEDS 

PLANNED_ACTION_DURATION 

PLANNED_ACTIONS 

PRIOR_EN COUNTERS 

ROUTES 

SECTOR_SHELVES 

SECTORIZATION_PLAN 

SECTORIZATION_SCHEDULE 

SECTORS 

SECTORS_ENTERED 
SPARSEJCELLS 
SPECIALISE  AIRSPACES 
SPEED  CHANG EJ>LANNED_ACT IONS 
SPEED~RESTRICTIONS  PARAMETERS 
SWP  cFll 
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TRAJECTORIES 

VECTOR_PLANNED_ACTIONS 

VOLUME  COORDINATES 
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WINDS 

WORKLOAD  THRESHOLDS 
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